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COMPUTERS  AND  DATA  PROCESSORS,  NORTH  AMERICA 


MERLIN  CXJMPUTER  -  BROOKHAVEN  NATIONAL  LABORATORY  - 
UPTON,  L.  1.,  NEW  YORK 

Merlin  is  a  high-speed  digital  computer  being  constructed  at  Brookhavcn  National  Labo¬ 
ratory.  It  Is  similar  in  concept  to  the  Maniac  n  now  ‘in  operation  at  Los  Alamos  and  Is 
Intended  to  provide,  on  a  limited  budget,  speeds  and  capacities  competitive  with  presently 
available  computers. 

Initially  the  electrostatic  memory  of  Merlin  will  hold  12,288  random  access,  self-checking 
48  bit  words,  with  an  access  time  of  8  microseconds;  however,  provision  is  belnr^  made  for 
addressing  over  64,000  words.  (Construction  of  Merlin  began  in  late  1956  at  which  time  the 
cost  of  magnetic  cores  offset  their  obvlovi  advantages  in  terms  of  speed  and  reliability. 

Recent  developments  in  the  design  and  manufacture  of  electrostatic  storage  tubes  Indicates 
their  use  at  a  density  of  6,000  bits  per  tube  within  acceptable  tolerances.)  It  will  operate  In 
fixed  or  floating  points  with  the  number  representation  N  =  2®yx  with  41  bits  for  x,  including 
sign,  and  5  bits  for  y,  including  sign.  The  remaining  two  bits  of  a  number  may  be  used  as  tags 
or  markers  which  may  be  detected  either  programwise  or  automatically  by  the  computer. 

In  addition  to  three  shifting  registers  which  are  essential  for  arithmetic  operations,  the 
arithmetic  unit  of  Merlin  will  contain  four  non-shifting  registers  which  will  be  used  as  fast 
access  temporary  storage.  The  basic  add  time  will  be  3  microseconds,  with  a  shift  time  of 
1  microsecond  per  stage  or  1  microsecond  per  simultaneous  8  stage  shift.  The  computer 
operates  asynchronously  and  an  average  floating  add  time  of  7  microseconds  and  an  average 
multiply  time  of  90  microseconds  are  expected. 

A  Merlin  word  will  hold  one  instruction  which  may  cont£.in  one  or  two  memory  addresses, 
and  up  to  three  addresses  if  the  fast  access  registers  are  involved.  The  fetching  of  an  instruc¬ 
tion  is  performed  during  the  execution  of  the  previous  instruction  in  order  to  minimize  the 
access  time  Involved.  Automatic  address  modification  by  means  of  six  Index  registers  has 
been  provided  and,  following  the  design  of  MANIAC  II,  a  separate  register  has  been  provided 
to  hold  the  contents  of  the  control  counter  upon  transfer. 

It  was  felt  that  Merlin,  as  a  research  tool,  should  have  flexible  provisions  for  manual 
Interventions,  and  easy  manual  access  to  the  various  parts  of  the  machine  is  provided. 

Input  to  Merlin  is  achieved  via  paper  tape,  magnetic  tape,  and  a  typewriter.  Output  Is  via 
paper  tape,  magnetic  tape,  the  typewriter,  and  a  600  lines  per  minute  on-line  printer.  Provi¬ 
sions  have  been  made  for  incorporating  up  to  sixteen  magnetic  tape  units. 

Viewed  from  an  engineering  standpoint.  Merlin  is  unique.  As  a  transitional  machine, 
bridging  the  gap  between  the  Thermionic  and  Solid  State  Eras,  it  utilizes  vacuum  tubes,  crystal 
diodes,  and  transistors.  The  Arithmetic  and  Control  Sections  are  largely  tube  operated;  the 
memory  presents  an  interesting  amalgam  of  tubes  and  transistors. 

The  approximately  8,000  tubes  and  transistors,  along  with  their  associated  circuitry,  are 
contained  in  31  free  standing  racks  distributed  over  a  floor  space  of  150  square  feet.  Through¬ 
out  the  design,  emphasis  is  placed  on  accessibility  and  ease  of  maintenance.  The  input-output 
equipment,  power  supplies,  and  cooling  system  occupy  an  additional  600  square  feet. 


HONEYWELL  800  -  DATAMATIC  DIV.  -  NEWTON  HIGHLANDS,  MASSACHUSETTS 

The  Honeywell  800  Is  a  transistorized  medium-scale  data  processing  system  which  Is 
medium-scale  In  size  and  price  only.  Its  magnetic  tape  speeds  and  Internal  operating  speeds 
are  faster  than  those  of  any  other  medium-scale  system.  For  business  applications,  It  has  the 
ability  to  perform  decimal  arithmetic.  For  scientific  applications  it  can  perform  binary 
arithmetic,  either  fixed-point  or  floating-point.  An  exclusive  feature  called  Automatic  Parallel 
Processing  gives  the  ability  to  perform  several  independent  programs  simultaneously.  Thus, 
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()i  lUlim  to  Iwlitii  oquAlly  H(tA))taltlo  t«:  aiol  iHiNinpMN  ii|>|illi'HtloiiM,  It  oait  do  iMtih 

lyt)«R  of  JolM  ■tiuoltnooooitly.  Am  iiiHoy  na  pi'otit-MoiH  iitay  Im*  (>n)i'i>Mod  to  paraUrt.  No 
■pvi'lat  provraiiimlnii  la  noi'aaaai  y  and  Individual  prixi'aiiia  may  Ih*  Mtarlad  and  alo|>pad 
Indapandi  nlly. 

Thr  H(>0  Inoorporataa  ('omplata  rhaoklnii  from  Input  tltrouiih  output  nod  liu'ludaa  Ortho- 
Irtmlo  Cmitral,  aaolualvn  Himaywoll  loi'hiilt|un  lor  Inalantaupoua  I'ori'oi'lloo  of  loat  or  narhlnd 
litformallon, 

A  powurful  Ihrau-addraaa  ordai-  atrurlurn  ronaorvoa  lima  and  iiiamory  rai>a('lty  and 
fat'llllalaa  prikXiaiitnilnK.  A  foil  rom)>lain»iil  of  autoniatu-  proKrainmliiit  and  library  routinoa 
will  t>«  avallabla  to  ovary  uaar. 

Parallal  Frooaaalng  la  a  braakthrough  that  axarta  maximum  afflolaiiry  from  all  unitn  of 
(ha  uyatam.  It  la  a  combination  of  two  anginaaring  achlavamanta  callad  Traffic  Control  and 
Multl'program  Cmitrol. 

Traffic  Control  la  a  da"lca  which  monitora  all  parlpharal  acltvltlaa  of  the  ayatam,  including 
magnatlc  Inpaa  and  tha  conaola,  and  provtdaa  tha  proper  channel  eonnartlona  at  tha  proper  tlma 
between  theae  devicea  and  tha  central  proceaaur.  Aa  many  an  eight  Input  and  eight  output  chan- 
nela  may  be  active  almultaneoualy. 

Multi-program  Control  coordinates  the  demands  of  up  to  eight  comiiletely  Independent 
programs  running  In  parallel. 

The  Internal  operating  speed  la  30,000  throe-addreaa  operatlona  per  aeeond.  This  la 
equivalent  to  40,000  two-addra«a  or  00,000  alngle-addreaa  operations  per  second.  A  series  of 
numoera  can  be  accumulated  at  a  rate  of  125,000  per  second. 

Core  storage  la  available  In  modules  of  4,008  words  and  one,  two,  three,  or  four  moduleti 
may  be  employed,  Each  word  of  core  storage  la  Individually  addressable.  Parallel  transmis¬ 
sion  Is  employed  In  sending  words  to  and  from  core  atoiage.  An  entire  word  can  be  sent  to  or 
from  the  memory  in  six  microseconds.  The  memory  Is  the  luisic  storage  unit  for  both  datn 
and  tnstruettons.  High-speed  random-access  drum  storage  Is  available  as  optional  equipment. 

The  word  consists  of  64  bits,  of  which  six  are  used  for  checking.  The  48  information  bits 
may  represent  an  ll-decimal-dlgtt  number  with  tta  sign,  several  smaller  decimal  numbers, 
with  signs  for  each,  eight  alphabetic  characters,  or  a  combination  of  these.  A  word  may  also 
be  Interpreted  as  a  44-blt  binary  number  with  Its  sign,  or  as  an  Instruction.  Using  the  floating¬ 
point  option,  a  word  may  represent  a  sign  bit,  a  seven-bit  exponent,  and  n  40-blt  mantissa  in 
binary  form. 

In  the  Instruction  word,  the  information  bits  are  divided  logically  Into  four  sections  which 
are  interpreted  aa  aii  operation  code  followed  by  three  addresses. 

Each  address  in  an  instruction  may  be  designated  as  absolute  or  Indexed.  A  total  of  eight 
index  registers  are  available  to  each  program. 

The  ability  to  mask  words  allows  most  internal  processing  instructions  to  work  witn  fields 
of  variable  length.  Each  program  may  designate  a  group  of  32  memory  locations  as  masking 
registers.  Such  a  designation  may  be  changed  by  the  programmer  at  any  point  In  his  program. 
Thus,  an  essentially  unlimited  number  of  masking  registers  is  at  his  disposal. 


THE  NBS  MULTI- COMPUTER  SYSTEM  -  NATIONAL  BUREAU  OF  STANDARDS  - 

WASHINGTON,  D.  C. 

At  the  National  Bureau  of  Standards  a  new  digital  data  processor  has  been  designed  as  a 
flexible  pilot  facility  for  exploring  complex  processing,  information  retrieval,  and  control 
problems  of  Importance  to  the  Government.  Because  the  system  is  intended  for  research  on 
such  a  wide  range  of  applications  —  ranging  from  automatic  searching  and  interpreting  of 
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In(orn)iilloi)  rnconlN  to  rml  -tlnio  Hohi<duUi\K  nmt  control  of  comimrcUl  Klrcritft  trftffU'  —  H  1« 
cli«rnclPi'lr.ml  by  n  vnrlnty  of  foutnrpH  not  ordlnnrlty  niiaoclKtnd  with  a  HlnKl*  InaUlUtlon.  It 
hnH  not  oitly  n  hiKb  conv}»ut«tlon  ratn  and  a  wide  t'i>|iiirtolr(i  of  Intarnal  proroaalng  operatlona 
iHit  alno  very  flexible  and  powerhil  control  capabtlltlea  for  communicating  with  human  opara- 
tora  and  with  devtena  external  to  Ibr  ayutein. 

The  over-all  ayatem,  dcvlned  by  A.  L.  Kelner,  W.  A.  N»»ta,  J.  L.  Smith,  and  A.  Weinberger 
of  the  Data  Droceaatng  Syatoma  Dlvlalon,  In  an  integrated  network  of  three  Independently 
programmed  comtiutera,  each  of  which  la  apeclally  adapted  for  performing  certain  particular 
claanea  of  mathematical  or  logical  operallona.  All  three  computera  operate  concurrently  and 
Intercommunicate  with  each  other  In  a  way  that  permita  them  to  work  together  collaborativuly 
on  the  aolullon  of  problema  being  tackled  by  the  ayatem.  The  primary  computer,  a  hlgh-apeed 
general-purpoae  computi  r,  carrlea  out  moat  of  the  hlgh-preclalon  arithmetic  calculations  and 
logical  procenalng  operallona.  The  amaller  secondary  compviter  acts  aa  Ita  partner,  keeping 
track  of  various  parts  of  the  program  and  carrying  out  ahort-wurd  operations,  usually  mantpu  ■ 
latli'iia  on  addreaa  numbers  or  other  "red-tape"  Information,  which  It  supplies  aulomatlcally 
as  needed  to  the  primary  comimter.  Each  of  theae  computers  utlltaes  only  16  baalc  Inatruc- 
tlona,  thus  providing  a  simple  code  atructure.  However,  because  many  varlallona  of  the  formats 
are  provided,  a  wide  variety  of  operations  can  be  performed  with  those  few  Instructlona.  Both 
computera,  acting  cc.operatlvoly,  can  carry  out  special  complex  sorting  or  search  operations. 

The  third  computer  has  charge  of  Information  flowing  Into  or  out  of  the  system.  This 
computer  may  be  supplied  with  Information  about  the  anticipated  needs  of  the  primary  computer 
for  external  data  and  caji  then  search  the  external  storage  or  Input-output  devlcoa,  convert  the 
data  In  those  devices  to  the  proper  form  for  Internal  use,  and  feed  It  Into  the  primary  computer 
at  the  rigid  Instant.  All  three  computers  as  well  as  all  the  external  units  share  access  priv¬ 
ileges  to  the  common  high-speed  Internal  memory,  which  Is  linked  to  the  Input-output  and 
external  storage  units  via  Independent  trunks  for  effecting  data-tranafers.  The  system  can 
accommodate  up  to  16  such  input-output  trunks  along  which  data  can  flow  concurrently,  though 
only  two  trunks  are  planned  for  the  Initial  Installation  of  the  system.  Using  two  such  trunks, 

It  Is  possible  to  maintain  two  continuous  streams  of  data,  flowing  simultaneously  between  any 
two  external  units  and  the  Internal  memory,  without  Interrupting  the  data  processing  program. 

The  system  cuo  operate  with  a  wide  variety  of  Input  output  devices,  both  digital  and  analog, 
either  proximate  <'r  remotely  located.  The  external  control  capabilities  of  the  system  enable  it 
to  supervise  this  wide  family  of  external  devices  and,  on  an  unscheduled  basis,  to  interrupt  or 
redirect  its  over-all  program  aulumatlcally  In  order  to  assist  or  manage  them.  Such  Impromptu 
Interchanges  of  information  between  the  system  and  the  devices  or  people  external  to  It  can 
occur  at  the  Instigation  of  either  the  external  world  or  the  Internal  system,  or  both  acting 
Jointly.  Automatic  controls  regulate  all  the  Interplay  among  the  different  parts  of  the  system 
ajid  guard  against  the  possibility  of  internal  traffic  Jams. 

The  system  will  run  more  than  100  times  faster  than  SEAC  on  most  types  of  programs, 
and  more  than  1,000  times  as  fast  on  some  programs. 


AIRBORNE  COMPUTERS  -  NORTRONICS  -  HAWTHORNE,  CAUFORNIA 

Nortronics,  Division  of  Northrop  Corporation,  presently  has  In  production  a  fully  transis¬ 
torized  airborne  digital  computer  (APAC)  which  has  been  fully  flight  tested  and  environmentally 
auallfied.  It  has  been  operational  in  both  manned  and  unmanned  aircraft  since  November  1957 
and  has  accumulated  some  200  hours  of  successful  airborne  operation.  This  device  is  a 
medium  speed  D.D.A.  consisting  of  375  germanium  transistors  and  1200  germanium  diodes. 
Input  is  from  punched  paper  tspe  D.  C.  power  supplies  are  an  integral  part  of  the  computer 
module,  deriving  the  required  D.  C,  voltages  from  115  volt,  400  cycle  primary  power  source. 

All  circuitry  is  constructed  on  removable  etched  circuit  boards  of  which  a  total  of  20  are 
utilized.  The  memory  device  used  is  a  non-coutact  drum  consisting  of  5  channels.  The  com¬ 
plete  computer  weighs  100  pounds;  Its  volume  is  2  cubic  feet  and  requires  132  watts  of  115  volt, 
400  cycle  single  phase  power. 
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Nortronlcd  alHO  hna  uiuior  dnvolopmoitt  an  Hlr*H}rn«  digital  computing  ayattun  which  la 
(lanlgnnd  to  purfurm  the  conv|mtatton  funettun  tor  the  Lightweight  Inertial  Navigation  System 
(LINS).  This  computing  system  combines  tho  advantage#  of  Integral  and  Incremental  computer 
techniques  In  an  Integrated  digital  system.  Computations  (or  sensor  quantising,  navigation, 
gyro  control.  Inertial  Instrument  erection,  and  pilot's  display  o(  present  position,  range  to 
target  and  heading  to  target  are  performed  wtthln  the  digital  system. 

The  complete  computing  system,  including  liiput~outpul  equipment,  weighs  SO. 7  pounds  and 
occupies  a  volume  of  1.3  cubic  feet.  Designed  (or  a  severe  airborne  environment  the  system 
la  presently  In  tho  assembly  stage  and  Is  scheduled  for  completion  during  the  summer  o(  1050. 

The  division  has  also  recently  completed  programming  o(  the  IBM  704  computer  (or  a 
multi-stage  decision  process.  The  operation,  which  formerly  was  carried  out  manually  and 
with  a  small  general  purpose  computer  taking  2-1/2  hours,  now  requires  less  tha.r  20  seconds. 

Ncrtronlcs  is  also  presently  developing  a  computer  for  an  advanced  guidance  system 
application. 


TRANSAC  S-2000  -  PHILCO  CORP.  -  PHILADELPHIA,  PENNSYLVANIA 

Installation  of  the  first  TRANSAC  S-2000  Electronic  Data  Processing  System  was  made  in 
November  1958  at  tho  Western  Development  Laboratory,  Palo  Alto,  California  —  a  Philco 
sujstdlary.  Application  of  the  TRANSAC  (Transistorized  Automatic  Computer)  at  WDL  Is 
primarily  for  data  reduction.  The  second  system  will  be  installed  In  Phllco's  Corporate 
Division,  Philadelphia,  Pennsylvania.  This  system  will  be  applied  to  Phllco's  commercial 
data  processing. 

Although  Philco  has  not  made  Its  TRANSAC  commitments  public,  the  Naval  Supply  Center, 
Oakland,  California  has  announced  its  intention  to  Install  the  system. 

Highlights  of  the  TRANSAC  S-2000  (see  Digital  Computer  Newsletter  April  1957); 


Mode 

Core  Memory 
Magnetic  Tape  Speed 

Punched  Cards 
High  Speed  Printing 
Paper  Tape 

Simultaneous  Operations 


Parallel. 

4096  -  32,768  words  (48  bits). 

90,000  alphanumeric  characters  or  168,000  decimal  digits  per 
second. 

2,000  cards  per  minute  read. 

900  lines  per  roinute. 

1,000  characters  per  second  read. 

Provision  is  made  for  the  simultaneous  operation  of  up  to  nine 
Input/output  devices,  including  four  magnetic  tape  units.  Of  the 
total,  up  to  five  may  be  communicating  with  the  central  computer 
concurrent  with  processing. 


A  unique  feature,  the  Universal  Buffer  Controller,  provides  common  buffer  storage  and 
control  for  off-line  data  conversions,  and  on-line  punched  card  and  printer  operations.  In  so 
doing,  the  Universal  Buffer  Controller  reduces  the  number  of  magnetic  tape,  punened  card, 
high  speed  printer  and  buffer  storage  units  necessary  In  a  system.  The  Universal  Buffer  Con¬ 
troller  also  allows  for  the  simultaneous  operations  described  above.  There  may  be  four 
Universal  Buffer  Controllers  on-line  and  each  can  accommodate  two  t^e  units  and  up  to  five 
punched  card  and  high  speed  printer  units.  The  character  transfer  rate  between  the  central 
computer  and  a  buffer  controller  Is  90,000  alphanumeric  characters  per  second. 
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COMPUTING  CENTERS 


COMPUTING  CENTER  ••  FRANKLIN  INSTITUTE  - 
PHILADELPHIA,  PENNSYLVANIA 

In  January  1D59  The  Franklin  Institute  Computing  Center  started  Its  third  year  of  opera¬ 
tion.  The  ba.slc  equipment— a  Unlvac  I  System  acquired  from  the  Sperry  Rand  Corporation 
through  a  lease  purchase  arrangement— la  maintained  by  their  own  engineering  stuff.  The 
Mathematics  Analysis  Section,  formerly  a  division  of  the  Laboratories  for  Research  and 
Development  but  now  an  Integrated  part  of  the  Computing  Center,  provides  analysis  and 
programming  services  as  required. 

In  all  respectr,  the  second  year  of  operation  was  highly  successful.  Machine  performance 
and  production  scheduling  exceeded  expectation,  and  In  the  field  of  technical  and  systems 
research,  progress  was  most  satisfactory.  Much  of  the  data  processing  scheduled  on  the 
machine  during  1958  was  handled  on  a  sub-contracl  tjasis.  The  Institute  Itself  Is  a  non-profit 
organization  primarily  noted  for  research  and  development  In  the  "mechanical  arts  and 
sciences."  Consequently,  the  majority  of  service  bureau  jobs  directly  contracted  for  by  the 
Center  were  of  a  mathematical  or  engineering  nature.  Many  Involved  Institute  personnel 
additionally  qualified  as  experts  In  fields  other  than  computing. 

During  1959  the  Institute  will  continue  to  provide  machine  time  and  personnel  for  back-up 
facilities,  research,  one-shot,  and  repetitive  data  processing  jobs  of  whatever  nature  required 
by  our  users.  They  also  hope  to  serve  as  a  means  of  introduction  to  computers  for  those 
Industries  or  organizations  which  while  interested  in  electronic  data  processing  have  for  one 
reason  or  another  delayed  their  entry  Into  the  field.  The  Institute  Is  more  than  a  little  dis¬ 
turbed  by  the  increasingly  critical  content  of  many  articles  dealing  with  the  concept  of  large 
or  medium  scale  computing  systems  currently  evident  in  a  number  of  national  periodicals, 
management,  and  consulting  publications.  While  such  publicity  is  embarrassing  to  the  industry 
as  a  whole.  Its  effect  is  particularly  evident  among  the  less  experienced  or  potential  users  of 
the  type  normally  contacted  by  a  service  organization  such  as  The  Franklin  Institute.  Through 
judicious  application  of  the  large  and  comprehensive  library  of  "canned"  routines  and  the  proven 
record  of  reliability  established  by  Unlvac  I,  it  is  hoped  to  convincingly  demonstrate  that  indus¬ 
try  of  modest  size  and  endowment  can  economically  convert  chosen  segments  of  its  operation  to 
electronic  means.  It  is  the  Institute's  belief  that  demonstration  of  the  feasibility  of  this  approach, 
devoid  of  high  initial  installation,  rental,  and  personnel  costs,  is  one  of  the  simplest  and  most 
effective  rebuttals  to  the  skepticism  being  generated  by  the  currently  "fashionable"  practice  of 
singling  out  one  or  two  poorly  managed  or  unsuccessful  installations  and  concluding  through 
broad,  sometimes  irresponsible  generalizations  that  computers  in  their  present  stage  of 
development  are  tittle  more  than  expensive  playthings  for  government  agencies  and  a  handful 
of  giant  corporations. 

One  such  "canned"  routine,  successfully  utilized  during  1958  and  to  be  emphasized  through¬ 
out  1959,  is  an  economic  time  series  analysis  (Seasonal  Adjustments  by  Electronic  Computer 
Methods).  A  preliminary  seminar  for  area  businessmen  revealed  much  interest  and  a  real 
need  for  the  type  of  information  available  through  use  of  this  routine.  Surprisingly  enough, 
several  of  the  firms  contracting  for  this  service  had  computing  facilities  of  their  own  but  had 
never  considered  this  particular  area  of  application.  Others,  new  to  the  use  of  computers,  were 
favorably  impressed  by  the  economy  and  ready  availability  of  the  routine. 

Another  routine  (Big  Ben  -  25)  for  solving  systems  of  linear  algebraic  equations  up  to  and 
including  order  25,  has  been  in  constant  use  since  its  development  by  the  staff.  In  many  cases 
solutions  are  delivered  on  the  same  day  the  input  data  are  received  at  the  Center.  With  respect 
to  tills  and  many  similar  routines,  it  may  be  safely  said  that  the  facilities  of  the  Center  are  no 
further  away  from  the  area  engineer  or  mathematician  than  the  phone  at  his  elbow. 
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RICH  ELECTRONIC  COMPUTER  CENTER  -  GEORGIA  INSTITUTE 
OF  TECHNOLOGY  -  ATLANTA,  GEORGIA 

The  Computer  Center  has  added  a  Burroughs  220  digital  computer  to  Its  existing  facility 
of  a  Unlvac  Scientific  (ERA  1101)  and  an  IBM  650.  The  system  Includes  5000  (10  decimal  digit) 
words  of  core  storage,  a  high  speed  1000  character  per  second  photo-electric  paper  tape 
reader,  paper  tape  punch,  a  Cardatron  system  of  one  card  collator  (089)  Input  and  one  output 
unit  controlling  either  a  line  printer  (407)  or  a  card  punch  (523).  This  complement  of  equip¬ 
ment  Is  undergoing  tests  and  will  be  further  tested  with  four  additional  magnetic  tape  reel 
units  to  be  delivered  shortly.  The  220  will  enable  the  Center  to  expand  Its  research  and 
educational  activities.  This  computer  has  bullt-ln  floating  point  operations  as  well  as  effec¬ 
tive  data  processing  abilities. 

The  addition  of  a  4,006  core  storage  unit  to  the  Unlvac  Scientific  is  nearing  completion. 
This  tvlll  supplement  the  16,384  word  (24  bits)  drum  memory  and  provides  a  computing  speed 
of  within  20  percent  of  the  1103A.  All  design  modifications  were  planned  and  done  by  the 
Center's  staff. 

The  compiler  Fortran  Is  being  adapted  to  the  1101  by  the  Center  and  is  e;)q|>ected  to  be 
available  for  the  220  as  well.  It  Is  now  used  on  the  IBM  650  through  Fortranslt.  This  will 
make  three  different  computers  available  through  a  common  language  to  a  user  within  certain 
limitations. 


COMPUTATION  LABORATORY  -  NATIONAL  BUREAU  OF  STANDARDS  - 

WASHINGTON,  D.  C. 

During  January  the  IBM  704  was  equipped  with  half-word  logic.  This  makes  the  machine 
Identical  to  that  operated  by  the  Weather  Bureau.  The  Bureau  of  Standards  machine  is  to  be 
used  as  a  stand-in  for  the  Weather  Bureau  machine,  both  for  overflow  work  and  to  avoid  delays 
in  regular  weather  prediction  services  In  case  of  temporary  machine  breakdown. 

Early  in  May  a  32,000-word  magnetic  core  memory  will  be  Installed,  while  the  8000~word 
auxiliary  magnetic  drum  memory  will  be  retained.  The  machine  will  continue  to  be  available 
to  agencies  and  contractors  of  the  Federal  Government.  After  installation  of  the  larger 
memory  It  is  expected  that  the  hourly  cost  of  machine  time  will  be  $215. 


AEC  COMPUTING  AND  APPLIED  MATHEMATICS  CENTER  -. 

NEW  YORK  UNIVERSITY  -  NEW  YORK,  N.  Y. 

Through  the  offices  of  the  U.  S.  Atomic  Energy  Commission  a  committee  has  been  selected 
to  evaluate  requests  for  the  use  of  computing  machines  at  the  AEC  Computing  and  Applied 
Mathematics  Center  of  N.  Y.  U.  Only  proposals  coming  from  non-profit  institutions  can  be 
considered.  The  Physical  Sciences  and  ^thematics  are  the  areas  for  which  computing  may 
be  approved  subject  to  the  availability  of  time  on  the  Unlvac  and  the  IBM  704.  At  present  the 
Univac  is  much  more  readily  available  than  is  the  704.  Interested  parties  should  write  for 
further  information  to:  Eugene  Isaacson,  AEC  Computing  and  Applied  Mathematics  Center, 

New  York  University,  4  Washington  Place,  New  York  3,  New  York. 


RESEARCH  COMPUTATION  CENTER  -  THE  UNIVERSITY  OF 
NORTH  CAROLINA  -  CHAPEL  HILL,  N.  C. 

In  May  1959,  the  Consolidated  University  of  North  Carolina  will  Install  a  new  Univac 
Scientific  ERA- 1105  Digital  Computer  in  the  new  Physics  and  Mathematics  Building  now  being 
built  at  Chapel  Hill.  Purchase  of  this  machine  was  nude  possible  through  the  support  and 
cooperation  of  the  Sperry-Rand  Corporation,  The  Bureau  of  Census,  and  the  National  Science 
Foundation. 


-  6  - 


Although  the  computer  Uself  is  located  on  the  campus  in  Chapel  Hill,  it  will  be  Uku 
students  and  faculty  of  the  North  Carolina  State  College  in  Raleigh  and  the  Woman's  C«i.n  .. 
of  the  University  of  North  Carolina  as  well.  Plans  are  underway  to  make  time  available  oti  a 
cooperative  basis  to  other  nearby  institutions,  both  in  North  Carolina  and  the  Southeastern 
United  States. 

In  addition  to  serving  as  a  teaching  and  research  aid  in  present  university  areas,  it  is 
planned  to  use  the  computer  as  a  research  tool  in  such  frontier  areas  as  language  translation, 
automatic  programming,  automatic  numerical  analysis,  business,  statistical  and  other  data 
processing,  linguistics  analysis,  numerical  solution  of  partl.%1  differential  equations,  mathe¬ 
matical  logic  and  decision  processes,  and  many  other  regions  of  investigation  that  have  become 
important  only  since  the  advent  of  the  high-speed  digital  computer. 

New  courses  in  high-speed  computation,  both  credit  and  non-credit,  for  graduates  and 
undergraduates,  are  to  be  given  or  are  under  consideration.  Special  opportunities  will  be 
available  for  graduate  students  to  work  as  programmer-analysts  in  the  new  Computation 
Center,  either  ao  research  assistants  or  supported  by  graduate  fellowships.  Undergratluates 
will  have  opportunities  to  serve  in  part-time  jobs  as  computer  operators  or  as  data  preparation 
specialists. 

In  February  of  this  year  Dr.  John  W.  Carr,  III,  formerly  Associate  Professor  of  Mathe¬ 
matics  at  the  University  of  Michigan  and  formerly  President  of  the  Association  for  Computing 
Machinery,  assumed  the  post  of  Director  of  the  Computation  Center  and  Associate  Professor 
of  Mathematics  at  the  University. 

A  particular  effort  is  being  made  to  make  research  assistantshlps  available  to  program¬ 
mers  now  working  in  computer  installations  who  are  Interested  in  returning  to  a  University  as 
candidates  for  the  Ph.D.  degree  in  computer-oriented  areas.  Assistantshlps  also  are  planned 
that  will  allow  a  student  to  work  as  a  liaison  programmer  between  his  particular  University 
department  and  the  Computation  Center. 

The  first  of  a  series  of  Conferences  on  Frontier  Research  in  Digital  Computers  is  being 
planned  for  August  17-28  of  this  year,  with  lecturers  from  the  United  States  and  overseas 
scheduled  to  participate. 

The  Univac  ERA- 1105  computer,  which  is  on  order,  has  floating-point  operations,  over 
12,000  words  of  magnetic  core  storage,  over  32,000  words  of  oirectly  operable  magnetic  drum 
storage,  17  Uniservo  magnetic  tape  units,  punched  card  and  paper  tape  input-output,  and  a  high¬ 
speed  printer.  Complete  buffering  allows  independent  operation  of  the  main  computer  unit  and 
the  magnetic  tapes.  Similar  machines  will  be  in  use  at  the  Bureau  of  Census,  various  Air 
Material  Command  installations,. and  Armour  Research  Foundation. 


MATHEMATICS  DEPARTMENT  -  U.  S.  NAVAL  ORDNANCE  LABORATORY, 

WHITE  OAK  -  SILVER  SPRING,  MARYLAND 

On  2  February  1959  an  IBM  704  was  Installed  at  the  Naval  Ordnance  Laboratory.  The 
computer  is  equipped  with  a  32,768  word  memory,  eight  tape  units,  a  card  reader,  a  card  punch, 
a  printer,  and  a  cathode  ray  tube  display  and  recorder.  Off  line  equipment  includes  a  printer 
and  a  card-to-tape  converter.  Present  plans  call  for  the  704  to  be  operated  on  a  single  shift 
basis.  At  the  present  time  it  is  being  used  for  scientific  computations  and  data  reduction 
problems. 


NAVAL  ORDNANCE  COMPUTATION  CENTER  -  U.  S.  NAVAL 
PROVING  GROUND  -  DAHLGREN,  VIRGINIA 

The  UDT  (Universal  Data  Transcriber),  designed  and  built  at  the  Naval  Proving  Ground  to 
enable  Interchange  of  NORC  input  and  output  with  a  variety  of  digital  media,  is  now  undergoing 
systems  checkout. 
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The  high  apeed  Charactron  microfilm  printer  built  b>  Stromberg  Carlson  for  attachment  to 
NORC  passed  its  reliability  acceptance  test  in  February  during  which  11,000  frames  were 
recorded  with  only  one  error,  that  error  being  detected  by  printer  check  circuits.  The  printer 
had  been  undergoing  debugging  and  intermittent  use  since  delivery  in  April  1958. 

During  1958,  the  NORC  was  staffed  6520  hours,  of  which  5194  hours  were  scheduled  for 
computing  and  4868  hours  of  good  computing  time  were  realized.  Losses  during  the  scheduled 
time  were  caused  by: 


Arithmetic  and  Control 
Tape  system 
CRT  memory 
Printers  (mechanical) 
Power  supplies 


2.1%  of  scheduled  time 
1.9 
1.2 
.7 
.4 

6l% 


COMPUTERS  AND  CENTERS,  OVERSEAS 


NATIONAL-ELLIOTT  802  -  E*.UOTT  BROTHERS  LTD.  -  LONDON,  ENGLAND 

The  order  code  for  the  National- Elliott  802  (see  Digital  Computer  Newsletter,  January  1959) 
was  evolved  as  a  result  both  of  long  e:g>erience  with  various  types  of  computers,  and  of  close 
collaboration  between  engineers  and  programmers.  It  is  extremely  simple,  yet  contains  a 
large  variety  of  orders.  Careful  logical  design  has  ensured  that  there  are  no  exceptions  to  the 
rules.  The  functions  are  numbered  in  a  logical  way  that  is  learned  very  rapidly  with  no  con¬ 
scious  effort  on  the  part  of  the  programmer.  Each  order  refers  Implicitly  to  the  single 
accumulator,  and  to  one  store  address.  The  comprehensive  order  code  provides  a  set  of  64 
different  instructions. 

Orders  are  of  the  single  address  type,  with  two  orders  per  word.  There  is  an  extra  digit 
in  each  word  which  is  used  for  automatic  modification  of  orders  (B- modification).  By  means 
of  this  digit  any  location  in  the  store  may  be  used  as  a  B-line.  A  B-lined  order  takes  no  longer 
to  obey  than  the  same  order  without  a  B-line.  The  ability  to  modify  their  own  orders  is  one  of 
the  features  that  make  automatic  computers  so  powerful.  In  previous  computers,  facilities  for 
doing  this  automatically  have  been  limited  to  a  few  registers,  often  less  than  eight.  The  1024 
B-registers  in  the  802  give  the  'iser  tremendous  advantages  by  simplifying  the  programming  of 
extremely  complex  problems. 

Reliability  is  achieved  by  careful  electronic  design  and  by  the  use  of  solid  state  devices. 

The  store  consists  of  a  matrix  of  magnetic  cores.  Cores  are  also  used,  in  conjunction  with 
transistors,  to  form  the  basic  logical  elements  in  the  machine.  By  these  means  long  periods  of 
trouble-free  operations  are  ensured.  The  basic  logical  elements,  which  are  completely  standard, 
consist  only  of  a  magnetic  core,  a  resistor  and  a  transistor,  with  printed-circuit  connections. 
These  units  are  themselves  mounted  on  printed-circuit  plug-in  boards.  The  printed-circuit 
techniques  further  increase  reliability  and  the  system  of  plug-in  units,  pioneered  by  Elliott 
Brothers,  makes  maintenance  very  simple. 

Only  three  keys  are  used  to  control  the  operation  of  the  machine.  This  extreme  simplicity 
virtually  eliminates  the  oosslblllty  of  error  due  to  Incorrect  manual  operation  of  the  controls. 

A  loudspeaker  indicates  the  machine  is  calculating  and  produces  a  sequence  of  tones  according 
to  the  instructions  being  obeyed. 

A  comprehensive  library  of  subroutines  is  provided  with  the  machine.  This  minimizes  the 
programming  required  for  the  solution  of  any  special  problem. 

The  dimensions  of  the  basic  computer  are  little  greater  than  those  of  a  desk  a.nd  it  can  be 
used  in  a  normal  room.  Weight  is  low,  no  special  ventilation  or  temperature  control  is  neces¬ 
sary.  The  802  can  be  installed  in  the  most  cmivenlent  location  for  ease  of  access  by  office, 
laboratory,  or  control  room  staff. 


-  8  - 


The  computer  is  a  stored  program  machine  which  operates  from  a  single  level  ve  y  fast 
access  store.  This  means  that  all  the  Inst)  actions  and  data  are  avallatle  immediately,  wher¬ 
ever  they  are  situated  in  the  store.  Thus  minimum  access  coding  is  not  required,  and  the 
computer  is  always  operating  at  its  full  speed.  No  tine  is  wasted  in  transferring  information 
from  a  backing  store  to  the  working  store  since  the  computer  has  such  a  large  rapid  access 
memory. 


Construction 

The  computer  consists  of  an  assembly  of  individually-ventilated  steel 
cabinets,  with  an  attractive  grey  hammer  finish  and  of  convenient  desk- 
height.  These  cabinets  contain  the  logical  units  on  plug-in  boards,  the 
core  store,  stabilized  power  supplies  and  the  built-in  control  console. 

Input 

By  5-hole  punched  p^er  tape  at  speeds  up  to  170  characters  per  second. 

Output 

By  5-hole  punched  paper  tape,  punched  at  approximately  25  characters  per 
second  and  subsequently  interpreted  at  10  characters  per  second. 

Optional  Input 
and  Output 

Punched  card  reader,  manual  keyboard  input,  analogue  and  digital  record¬ 
ing  mechanisms,  additional  tape  readers  and  punch.  Special  devices 
designed  to  customers'  requirements  can  be  provided. 

Storage 

Magnetic  core  store,  capacity  1020  words  of  33  binary  digits  each,  plus  4 
words  of  fixed  orders.  Access  time  (negligible)  included  in  operating 
speeds. 

Arithmetic  Unit 

Digit  rate:  166,500  per  uecond. 

Notation  &  arithmetic  mode:  Binary,  Serial. 

Word  Length:  33  binary  digits. 

Order  Code 

Single  address,  two  orders  per  word. 

B  Modification 

Any  location  in  the  store  may  be  used  as  a  B-modlfler.  When  the  B  digit  is 
present  the  contents  of  A.ddress  1  are  added  to  the  Order  2  before  it  is 
obeyed.  This  operation  takes  no  extra  time. 

Operating  Speeds 

Addition,  Subtraction,  and  46  other  orders:  612  microseconds. 
Multiplication  and  Division:  21.4  milliseconds. 

Negative  Number 
Representation 

Complement  with  respect  to  2. 

Accumulator 

33  binary  digits.  There  is  an  Auxiliary  Register  of  32  binary  digits  used 
with  the  Accumulator  for  double  length  working. 

Power 

Requirements 

2KVA. 

Dimensions 

The  802  is  "L"  shaped.  One  arm  contal)is  the  store  and  arithmetic  unit 
and  the  other  arm  comprises  the  control  console  and  the  input  and  output 
circuitry.  The  power  supplies  are  housed  in  a  separate  free-standing 
cabinet. 

Store  and  arithmetic  ui  It  7'  4"  x  2’  8"  x  76.2  cm) 

Co  isole  and  input/output  5'  2”  \  2'  9"  (li8.5  x  83,8  cm) 

Power  unit  2'  9"  x  2'  6"  (63.8  x  76.2  cm) 

All  units  are  2'  8"  (81.3  cm)  high 

An  802  computer  was  delivered  to  Panellit  Inc.,  Skokie,  Illinois  luring  January  1989  and 
will  become  the  central  processing  center  for  the  Panellit  609  dria  logging  eystem. 
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EUROPEAN  ORGANIZATION  FOR  NUCLEAR  RESEARCH  (CERN)  - 
GENEVA,  SWITZERLAND 

Computer.  A  standard  Ferranti  Mercury  Computer  has  been  Installed  in  the  Scientific  and 
Technical  Services  Division  of  CERN.  The  computer  completed  its  acceptance  tests  on  13 
October  1958. 

There  is  core  storage  for  1024  40-bit  words  and  16,384  words  on  magnetic  drums.  One 
word  represents  either  a  floating  point  binary  number  (10-bit  exponent,  30-bit  fractional  part) 
or  two  single-address  instructions.  There  are  seven  10-bit  B-reglsters  and  a  comprehensive 
set  of  instructions  for  manipulating  10-bit  quarter-words.  Times  for  floating-point  arithmetical 
Instructions  are: 


Transfers  120  microseconds 

Add  or  subtract  180  " 

Multiply  300 

Division  is  by  sub-programme  and  takes  3.8  milliseconds.  All  other  instructions,  Including 
those  for  10-bit  arithmetic,  take  60  microseconds.  Input  and  output  is  by  5-level  punched  tape, 
200  characters-per- second  reading,  30  characters-per- second  punching.  A  60  character-per- 
second  Teletype  punch  is  being  installed. 

Auxiliary  equipment.  A  Dataplotter  1133  B  system  (Electronic  Associates)  has  been 
delivered.  This  plots  directly  from  punched  tape. 

Programming.  The  computer  is  available  to  all  of  the  scientific  staff  at  CERN,  and  most 
programmes  have  been  written  by  the  physicists  or  engineers  using  the  "Autocode”  scheme 
developed  at  the  University  of  Manchester,  England.  Larger  problems  are  programmed  in 
machine  code  by  ^eclallzed  staff  attached  to  the  computer.  Basic  sub-programmes  are 
permanently  available  on  the  magnetic  drum,  and  a  library  of  programmes  on  tape  is  being 
built  up  in  collaboration  with  other  Mercury  users. 

Staff.  The  computer  is  at  present  working  one  shift  a  day  only,  with  occasional  evening 
shifts.  The  present  staff  of  11  is  made  up  as  follows;  6  Mathematicians  and  programmers, 

2  Operators,  and  3  Maintenance  engineers.  Enlargement  of  staff  to  about  20-25  is  in  progress. 


PROCESS  CONTROL  COMPUTER  -  FERRANTI,  LTD.  -  LONDON,  ENGLAND 

The  first  transistor  electronic  digital  computer  designed  to  provide  fully  automatic  control 
of  many  industrial  processes  is  being  developed  by  Ferranti  Ltd.  It  is  about  the  size  of  two 
smsll  office  filing  cabinets  and  the  first  production  models  are  e3q)ected  to  be  uvailable  in  1960. 
At  present  in  the  prototype  stage  it  is  technically  known  as  the  PCTC  (Process  Control  Tran¬ 
sistor  Computer).  The  transistor  logical  circuits  in  the  computer  have  been  thoroughly  tested, 
and  an  experimental  model  has  controlled  a  machine  which  simulates  a  plant  process  for  more 
than  2,000  hours  operation  without  component  failure.  Additional  vibration  and  temperature 
tests  have  also  been  carried  out  to  simulate  the  most  rigorous  conditions  the  computer  is  likely 
to  meet  in  industrial  use.  The  price  of  the  new  computer  will  probably  be  in  the  range  of 
£20,000-  £50,000,  depending  on  the  size  of  the  installation. 

Input  for  the  computer  can  be  in  the  form  of  shaft  rotations,  voltages,  pressures,  tempera¬ 
tures  and  so  on,  which  will  be  converted  to  digital  form  for  processing  b/  the  computer.  How¬ 
ever  if  a  very  large  number  of  input  channels  are  required  it  may  be  necessary  to  add  a  further 
cabinet  to  house  additional  selection  and  conversion  equipment.  It  is  not  possible  to  state 
precisely  how  many  input  channels  can  be  handled  on  account  of  the  variety  of  possible  types  of 
input.  As  a  guide,  however,  it  is  quite  feasible  to  think  in  terms  of  several  hundred  inputs  of 
4  or  5  different  types.  Both  electronic  and  mechanical  switching  between  input  chaxuiels  will  be 
used  and  the  corresponding  selection  times  will  vary  between  microseconds  and  milliseconds. 

It  should  be  noted  that  each  input  charjiel  can  be  directly  addressed,  and  as  a  consequence  there 
is  no  delay  as  would  occur  in  a  sequential  scanning  process. 
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Output  will  consist  of  different  types  of  signals  and  analogue  currents  which  can  be  used 
directly  for  control  purposes. 

In  addition  to  the  input  and  output  of  Information  In  analogue  form,  numbers  can  be  inserted 
manually  by  means  of  a  small  keyboard  for  direct  Input  to  the  computer,  and  output  to  an  elec¬ 
tric  typewriter  for  data  logging  and  other  purposes  is  available.  A  further  use  of  the  keyboard 
is  for  specifying  the  starting  point  of  the  programmes. 

It  may  be  desirable,  in  certain  circumstances,  to  have  punched  paper  tape  available  as  a 
form  of  input  and  output.  Should  this  be  so,  there  would  be  no  difficulty  In  providing  the  facility. 

Special  attention  has  been  given  to  providing  a  comprehensive  order  code  which  is  easy  to 
use,  and  the  result  is  in  many  ways  similar  to  the  Pegasus  order  code.  Instructions  are  pegged 
up  In  the  same  form  as  they  are  written.  Each  order  location  on  the  pegboard  consists  of  a  row 
of  six  groups  of  eight  holes.  (There  are  32  rows  on  a  tray  and  16  trays  In  the  basic  computer, 
making  512  order  locations  in  all.)  The  two  left  hand  groups  refer  to  the  function,  the  next  to 
the  accumulator  and  modifier  while  the  last  three  groups  specify  the  address. 

There  are  four  accumulators,  designated  A,  B,  C,  D.  Accumulator  A  can  be  used  for 
either  single  or  double  length  arithmetic,  InclucUng  multiplication,  while  B,  C,  and  D  are  single 
length  accumulators.  They  are  mostly  used  for  modifying  and  counting  or  for  arithmetic  and 
red  tj^e  operations,  the  main  accumulator  at  the  same  time  performing  a  multiplication  or 
division. 

The  word  length  is  10  bits,  but  the  computer  can  work  with  either  10  or  20  bit  numbers 
depending  on  the  accuracy  required.  The  10  bits,  Including  sign,  give  an  accuracy  of  1  part  in 
500  and  for  most  control  applications  this  is  sufficient;  in  those  cases  where  greater  accuracy 
is  required,  double  length  working  (20  bits  including  sign)  can  be  used.  The  order  code  has 
been  designed  so  that  both  single-  and  double-length  arithmetic  can  be'  used  with  equal  ease. 

The  computer  is  simple  to  programme  and  the  comprehensive  order  code  which,  for 
example,  includes  eleven  types  of  jump  instructions,  results  in  compact  and  efficient  pro¬ 
grammes.  The  speed  of  the  computer,  up  to  40,000  operations  per  second  is  adequate  for  all 
foreseeable  control  applications. 

It  is  of  course  possible  to  store  several  programmes  in  tray  form  in  the  computer,  and  the 
operator  can  select  any  of  the  programmes  stored  in  this  way  as  and  when  required.  If  a 
completely  different  programme  is  required,  ready  pegged  trays  can  be  easily  slid  into 
position.  For  some  applications  it  may  be  possible  and  consequently  more  economic,  to  have 
extra  trays  pre-pegged  in  this  way  than  to  Increase  the  programme  capacity  of  the  computer. 

A  Library  of  Programmes  can  be  stored  on  special  perforated  cards  which  slide  into  the 
programme  trays.  Thus  the  problem  of  pegging  up  any  given  programme  becomes  a  very 
simple  matter.  Routines  which  are  in  constant  use,  such  as  those  required  for  input  and  output 
purposes,  can  be  held  on  permanently  wired  trays.  It  is  likely  that  this  latter  facility  will  only 
exist  for  machines  with  extended  programme  space. 

In  some  forms  of  prog>'amme  storage,  particularly  magnetic  devices,  it  is  possible  by  the 
gain  or  loss  of  digits,  for  an  instruction  to  become  altered  and  so  wrongly  interpreted  by  the 
computer.  If  this  should  happen  while  a  control  system  is  operating,  the  consequences  might  be 
serious.  For  this  reason  pegboard  programming  has  been  used  with  this  computer,  particular 
attention  being  paid  to  ensr.riug  that  pegs  are  not  dislodged  by  vibration. 

During  the  running  of  a  plant  under  computer  control  it  may  be  necessary  to  examine  a 
certain  quantity  at  some  stage  in  the  programme.  Rather  than  stopping  the  computer  each 
lime  such  a  quantity  is  required,  a  facility  has  been  provided  to  examine  the  contents  of  certain 
parts  of  the  computer  at  a  specified  instruction  in  the  programme,  while  the  computer  is  still 
running.  This  is  done  by  setting  the  number,  or  address  of  the  instruction  on  the  handswitches, 
and  when  that  instruction  is  obeyed  the  contents  of  all  the  accumulators,  the  multiply/divide 
register  and  the  instruction  itself  are  displayed  on  indicators  on  the  Indicator  panel.  These 
indicators  will  remain  set  until  the  next  time  that  the  specified  instruction  is  obeyed.  This 
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The  Magnetic  Drum  Store  has  a  total  capacity  of  1024  long  delay  lines,  i,e.,  about  1.5 
million  digits.  There  are  four  drums  each  having  256  tracks,  each  track  storing  the  contents 
of  one  delay  line.  Each  drum  has  16  read  heads  and  16  write  heads,  the  256  tracks  being 
obtained  by  moving  the  heads  as  one  unit  into  one  of  16  discrete  positions.  Each  drum  is  6.75 
inches  long  by  5  inches  diameter,  allowing  a  linear  digit  packing  of  100  per  inch.  The  drum  is 
driven  by  a  hysteresis  motor  running  synchronously  at  12,000  rpra,  and  is  phase  corrected  so 
as  to  rotate  exactly  once  in  five  major  cycles  of  the  machine. 

Punched  card  and  magnetic  tape  equipment  will  be  provided  for  input  and  output.  The 
installation  will  Initially  consist  of  two  machines.  A  broadside  card  reader,  running  at  450 
cards  per  minute,  and  a  broadside  card  punch  running  at  100  cards  per  minute. 

In  order  to  read  or  punch  80  columns  of  a  card  the  computer  has  an  80  digit  input 
dynamiciser  and  an  80  digit  output  statlclser. 

The  ACE  has  been  designed  Md  constructed  to  allow  easy  maintenance.  Extensive 
marginal  checking  facilities  are  provided  and  the  chassis  units  are  designed  to  give  complete 
accessibility  to  all  components,  valve  connections  etc. 

The  machine  is  housed  In  10  cabinets,  each  having  a  cooled  air  circulation  system.  Each 
cabinet  is  fitted  with  a  rising  door  which  permits  immediate  access  to  all  the  24  chassis  units 
contained  therein.  The  number  of  valve  envelopes  is  about  6000. 


X  1  -  N.V.  ELECTROLOGICA  -  AMSTERDAM,  HOLLAND 

The  electronic  computer  XI  (see  Digital  Computer  Newsletter,  July  1957)  is  a  product  of 
the  N.V,  Electrologica,  Amsterdam.  It  has  been  designed  and  developed  in  close  collaboration 
with  the  Mathematical  Centre  in  Amsterdam,  which  has  much  experience  in  building  electronic 
computers.  It  incorporates  the  most  modern  developments  as,  for  example,  transistors  and 
magnetic  cores.  Both  of  these  have  the  merit  of  giving  very  long  service. 

The  X  1  can  be  used  for  arithmetical  and  logical  operations  for  business  or  for  scientific 
purposes;  It  works  at  the  very  high  speed  of  15,000  additions  or  subtractions,  or  2,000  multi¬ 
plications  or  divisions  per  second. 

By  the  application  of  transistors  Instead  of  thermionic  valves  power  consumption  has  been 
reduced  to  a  few  hundred  watts  and  special  cooling  apparatus  is  no  longer  needed  in  view  of  the 
small  amount  of  heat  produced.  The  dimensions  of  the  basic  machine  are  no  greater  than  those 
of  an  ordinary  writing-desk. 

The  storage,  conslsvlng  of  magnetic  cores,  comprises  an  "active"  and  "dead"  part,  both 
with  the  same  access  time,  so  that  the  elaborate  procedure  of  optimum  programming  Is  no 
.’onger  reeded.  The  actlvt)  storage  Is  used  for  variable  data  and  current  programmes.  The 
dead  storage  is  especially  cuitable  tor  the  storlngof  fixed  programmes  such  as  often  occur  in 
business  administration;  its  component  parts  can  readily  be  changed  and  as  their  cost  is  lov/, 
a  large  stock  of  fixed  programmes  ready  for  Immediate  use  can  be  maintained  at  moderate  cost. 
In  consequence,  the  size  of  the  more  expensive  active  storage  can  be  kept  smaller  than  would 
otherwise  be  possible. 

The  capacity  of  the  standard  equipment,  512  words  active  and  512  words  dead  storage,  can 
be  expanded  if  necessary  by  adding  supplementary  units  to  a  maximum  of  32,768  words  in  all. 

For  the  input  of  data,  '  Uiier  punched  cards  or  punched  paper  tape  may  be  employed.  Out¬ 
put  la  b/  means' of  punched  cards,  punched  tape,  or  typewriter.  The  Input  capacity  when  tape 
is  used  is  150  characters  per  second,  the  output  being  25  characters  per  second,  except  that  the 
output  capacity  of  the  typewriter  is  10  characters  per  second.  Punched  paper  tape  for  use  with 
the  X  1  can,  of  course,  be  obtained  as  a  by-product  of  suitable  office  machinery,  c.g.,  typo- 
wrilcrs,  adding-and-listing,  or  bookkeeping  machtnen. 


A  paramtflron  ono«  aot  uaoUlkttng  ootitlnuaM  to  oaolllatt  avan  If  tha  Input  atopa.  Aa  thla 
ntakaa  logical  procaaa  Impoaalblr,  axoUatton  muat  ba  auapandad  ao  aa  to  halt  oaolUatlon 
pandliig  tha  naat  Input,  Thua  in  th«  paramatron  cirouit  Igf  muat  oonatantly  ba  Intarruptad, 

In  tho  niachaiilcal  analogy  of  tha  paramatron  action,  two  modaa  of  oacillatlon  nra  poaalbla, 
one  In  which  m  la  puahad  to  tha  laft  at  tha  atart  and  that  In  which  It  la  puahad  to  tha  right  at 
tha  atart. 

A  paramatron,  atarting  from  a  amall  oartHatlon  lnduca<t  by  an  Input  aignal  alona,  gradu¬ 
ally  amplifying  it  with  tha  help  of  axcltatton,  finally  aequiraa  a  aufflclnntly  larga  raaonant 
current. 

The  two  atataa  are  called  tha  0  phaae  and  a  phaar,  or  •  and  ^  phaae,  reapactlvaly.  If  to 
the  -  phaae  la  aat  tha  0  of  the  binary  ayatem  and  to  the  *  phaae  1,  l*beat  counting  can  ba 
dune. 

In  order  to  combine  parametrona  to  form  various  logical  circuits,  tha  parametrona  must 
be  aet  oactllatlng  by  turna.  They  are  excited  Intermittently  aa  mentioned  In  the  foregoing.  The 
aignala,  however,  ahould  not  travel  backwarda.  Accordingly,  the  method  called  the  three-boat 
excitation  has  been  adopted.  All  the  parametrona  used  are  divided  Into  three  groups  and  each 
group  la  excited  by  turne.  Moreover,  since  the  oactllatlng  output  of  aome  parametrona  must 
become  the  Input  of  othera,  the  excitations  of  adjacent  groupa  muat  overlap  more  or  leaa.  If 
thla  method  of  excitation  la  used,  the  output  of  the  I-beat  excited  parametrona  will  become  the 
Input  of  the  Il-beat  excited  parametrona  and  the  output  of  the  Il-beat  excited  parametrona  the 

Input  of  the  in-beat  excited  parametrona.  Repeating  the  series  I,  II,  in . I,  n,  in . In 

thla  way  aignala  of  the  •  or  +  phaae  will  be  transferred. 

HIPAC-I.  The  HIPAC-I  la  a  atored-program  type  of  automatic  computer  for  scientific 
use.  The  Input  ts  by  means  of  perforated  tape.  After  Initial  Input  all  operations  proceed 
automatically  and  the  results  come  out  on  a  printer.  For  memory  a  1024  word  nwgnetic  drum 
la  used. 

The  HIPAC-I  usee  about  4,000  parametrona  aa  the  logical  element.  Parametrona  operate 
aomewhat  slower  than  vacuum  tubes  but  are  far  more  reliable.  In  the  HIPAC-1  the  slower 
speed  of  parametrona  la  remedied  by  the  use  of  a  parallel  system.  The  net  computation 
time  of  the  computer  proper  is  4  milliseconds  for  addition  and  subtraction,  8  for  multiplication, 
and  160  for  division.  For  the  actual  computing  time,  however,  the  access  time  to  the  memory 
has  to  be  taken  Into  account  In  addition  to  those  values. 

The  numerical  values  treated  by  the  HlPAC-I  are  confined  to  those  between  -1  and  -t-l  and 
(iie  machine  can  handle  37  binary  digits  (that  Is,  about  11  decimal  digits)  plus  a  sign  digit  at  the 
head,  which  expresses  whether  a  number  ts  positive  or  negative.  It  works  on  the  fixed  decimal 
point  system  In  which  the  decimal  point  is  placed  next  to  the  sign  digit. 

Since  It  Is  a  general-purpose  computer,  it  can  perform  quite  a  wide  range  of  computations 
depending  on  the  program.  There  are  98  types  of  direct  arithmetic  and  control  orders  in  the 
instruction  code  Including  addition,  subtraction,  multiplication,  and  division  operations.  Also  It 
is  possible  to  modify  the  address  in  the  memory  designated  by  the  program  with  a  number  set 
beforehand  In  a  register,  called  the  cycle  counter,  or  with  a  number  varying  from  moment  to 
moment,  so  as  to  transfer  to  another  kind  of  operation.  This  is  quite  convenient  from  the  point 
of  view  of  programming  and  Is  a  proof  of  its  great  usefulness. 

Another  feature  of  the  machine  Is  Us  control  circuit  and  its  control  code.  By  means  of  a 
group  of  control  codes  various  parts  of  the  computer  can  be  controlled  directly.  Thus  there 
is  no  need  to  make  an  initial  order  as  regards  to  the  read-ln  of  Information  and  the  memory 
can  be  read  Into  by  direct  control.  The  control  codes  can  be  used  to  perform  a  computation  by 
means  of  tape  control. 

The  Information,  on  the  paper  tape,  is  first  put  onto  the  magnetic  drum  through  the  Input 
register  and  accumulator  in  the  arithmetic  and  control  units. 
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Th«  contputKtlun  atarta  from  tho  addreaa  doalgnated  by  tho  atart  control  order  and 
prooaada  in  turn.  The  Inatructton  code  read  out  of  the  memory  ontera  the  decoder  and 
control  ctrculta  and  controla  the  varloua  regiatera  and  gntea.  The  numerical  values  read 
out  of  the  drum  enter  those  regiatera  and  the  accumulator  and  the  machine  performs  the 
ordered  operation.  The  result  first  appears  In  the  accumulator  and  la  then  transferred  Into 
the  magnetic  drum  again  or  printed  out  on  the  printer,  depending  on  the  next  order. 

There  are  two  cycle  counters,  which  can  revise  the  content  in  the  address  register.  The 
designated  address  can  also  be  revised  by  the  content  In  the  address  counter. 

The  magnetic  drum  has  40  heads,  and  rotates  at  3,600  rpm.  The  two  heads  at  the  left 
end  determine  the  number  of  addresses.  The  position  of  each  address  Is  Identified  by  counting 
the  number  of  "r"s  equldlstantly  written  In  along  the  circumference.  The  remaining  38  heads 
work  In  parallel  to  write  In  and  read  out  38  bits.  One-half  of  that  number,  10  bits.  Is  taken  as 
a  short  word.  For  an  Instruction  code,  a  short  word  Is  always  used.  The  address  Is  given  to 
each  memory  location,  starting  from  0  and  ending  with  2,047.  When  the  number  of  counts  of 
the  clock  pulse  counter  and  the  content  In  the  address  register  coincide,  the  gates  of  tlie  flip- 
flop  group  open  and  the  memory  content  at  the  desired  address  Is  taken  out. 

The  HIPAC-I  has  the  1-1/2  address  system.  That  Is,  to  one  operation  order,  one  address 
Is  designated  In  the  memory  but  this  can  also  be  revised.  If  there  is  no  revision,  the  operation 
Is  performed  In  the  order  of  the  addresses  unless  otherwise  specified. 

Each  Instruction  w'  i-d  Is  composed  of  the  following  three  parts:  11  bits  are  assigned  lO 
tlie  address  of  an  Instruction  and  3  bits  are  used  for  its  modification.  The  remaining  5  bits 
are  assigned  to  the  order  code  which  specifies  an  operation  such  as  addition,  subtraction, 
multiplication,  and  division,  etc. 

Some  computations  performed  during  the  last  six  months  were; 

Calculate  the  tension  and  sag  of  power  transmission  lines.  For  a  series  of  long  transmis¬ 
sion  wires  supported  by  steel  towers,  the  tension  and  sag  of  the  suspended  wires  were  com¬ 
puted  from  data  such  as  the  distances  between  the  towers  and  the  differences  In  height  of  the 
bearing  points.  It  would  have  taken  a  human  400  days  to  do  what  the  HlPAC-I  completed  in 
IS  hours. 

Another  task  was  the  design  of  a  linear  accelerator.  An  equation,  for  the  motion  of 
electrons  Involved  In  this  problem  was  solved  for  various  Initial  conditions  in  a  little  over 
10  hours. 

In  the  design  of  nuclear  reactors,  the  machine  has  been  used  to  advantage.  Computations 
have  been  made,  first  for  a  reactor  of  a  simple  shape,  and  then  for  a  spherical  reactor,  and 
next  for  a  cylindrical  reactor.  The  calculations  center  on  even  values  of  partial  differential 
equations.  The  machine  is  being  used  for  the  manipulation  of  experimental  data  for  the  study 
of  the  method  of  solving  such  equations. 

The  computer  has  also  been  used  for  various  calculations  on  the  numerical  control  of 
machine  tools,  mass  spectrographic  data,  and  even  payrolls. 

Among  the  established  routines  for  the  treatment  of  general  problems  for  the  machine  are: 
the  routine  for  simultaneous  equations  of  the  first  order  with  five  to  15  variables;  routines  for 
various  methods  of  solving  ordinary  differential  equations,  and  function  subroutines  for  square 
root  calculations,  and  for  elementary  functions  such  as  trigonometric,  logarithmic  functions, 
etc. 


LEO  I  AND  n  -  LEO  COMPUTERS,  LTD.  -  LONDON,  ENGLAND 

LEO  Computers  Ltd.  was  formed  to  e;q)loit  the  computer  designed  and  built  by  the  staff  of 
J.  Lyons  and  Co.,  Ltd.,  well  known  food  manufacturers  and  caterers.  Active  interest  in  com¬ 
puters  dates  from  1947.  The  original  computer  group  was  formed  in  1949  and  forms  the 
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nucJous  of  the  present  muiagement.  LEO  I  Is  clalnned  to  be  the  first  computer  in  the  world  to 
have  gone  Into  regular  dally  operational  use  on  business  clerical  Jobs.  Since  January  1954  it 
has  worked  without  a  break  on  a  6-day,  2-shlft  schedule.  The  prototype  LBO  11  went  Into 
service  In  1957  and  last  year  production  models  were  Installed  for  three  British  companies; 
all  were  fully  working  within  3  weeks  of  the  equipment  being  dismantled  In  the  factory.  An 
additional  3  or  4  production  models  are  scheduled  for  1959  Including  one  for  the  British 
Ministry  of  Pensions  and  National  Insurance. 

Besides  manufacturing  computers  for  sole  or  rent,  the  company  undertakes  a  large  volume 
of  clerical  computing  work  for  other  companies  on  contract,  including  production  and  stock 
control,  Invoicing,  payroll  and  statistical,  and  group  pension  fund  calculations.  Users  of  this 
service  Include  many  large  industrial  concerns,  insurance  offices,  borough  councils  etc.  Most 
of  the  work  Is  undertaken  to  a  close  time-table  with  data  arriving  in  unprepared  form  one  day 
and  results  being  dispatched  the  next. 

One  of  the  1959  production  models  will  be  installed  In  a  service  bureau  In  Central  London 
In  Aprll/May  1959.  This  computer  will  be  equipped  with  magnetic  tape. 

An  experienced  programming  and  consultant  staff  is  engaged  with  customers  applications, 
jobs  being  charted  and  programmed  on  their  behalf  In  all  cases.  Charges  for  computing  are 
based  on  the  volume  of  results  produced  and  not  on  hours  worked  so  there  Is  every  reason 
for  the  computers  to  be  operated  to  maximum  efficiency. 

LEO  II  is  a  binary  machine  using  long  life  thermionic  valves  and  diode  logic.  The  word 
length  is  19  bits,  with  provision  for  double  words  of  39  bits;  pulse  repetition  rate  is  525  kc., 
except  in  the  mercury  delay  line  store  where  it  is  2.1  me.;  automatic  facilities  are  built  in  for 
conversion  to  and  from  sterling  or  decimal  notation  by  single  programme  instruction.  There 
are  thirteen  immediate  access  registers  including  three  index  registers.  It  may  be  fitted  with 
up  to  4  independent  input  and  up  to  4  independent  output  channels,  each  with  its  own  buffer. 

Input  channels  read  direct  from  cards  and  both  paper  and  magnetic  tape,  and  output  devices 
include  on-line  printers,  card  punches  and  tape  recorders.  Hollerith,  Bull  and  Samastronic 
printers  are  fitted  to  current  machines.  Development  of  link-up  for  the  Anelex  printer  is  in 
hand.  All  input  and  output  channels  handle  blocks  of  32  words  and  operate  concurrently  with 
normal  computing.  The  machine  is  thus  exceptionally  efficient  on  business  problems  where 
heavy  loads  of  data  and  results  are  normal.  In  addition,  up  to  four  magnetic  drum  auxiliary 
stores  of  16,384  words  each  can  be  fitted.  The  reading  and  writing  circuits  of  the  drum  are 
seaprately  buffered  so  that  up  to  70  transfers  ui  a  block  of  32  words  to  or  from  the  drums  can 
be  made  per  second  with  negligible  loss  of  computing  speed. 

A  similar  buffering  system  is  applied  to  the  magnetic  tape  system,  which  uses  British 
Decca  tape  decks.  Half  inch  tape  of  100  inches  per  second  is  employed  and  there  is  full 
automatic  checking  of  the  information  written  at  the  time  of  writing.  Out  of  contact  recording 
is  used  thus  eiiminating  risk  of  drop-outs  due  to  dust.  Up  to  8  tape  decks  (in  4  cabinets)  can 
be  coupled  to  one  tape  channel.  Concurrent  reading,  writing,  and  computing  is  provided  for, 
and  two  separate  tape  channels  can  be  fitted. 

A  fully  transistorized  core  storage  system  with  a  unit  capacity  of  8192  words  will  be 
available  in  1960  in  place  of  delay  lin«c.  ^eve''al  units  of  this  size  can  be  coupled  if  desired. 


MATHEMATICAL  IHSriTUTE  -  THE  UNIVERSITY  OF  LIVERPOOL  - 
LIVYPiVOCL,  ENGLAND 

The  Mathematical  Laboratory  of  the  Department  of  Applied  Mathematics  in  Liverpool 
University  has  been  e:q)anded  by  the  addition  of  a  Computer  Laboratory.  An  English  Electric 
DEUCE  computer  is  being  installed.  The  machine  is  a  standard  Deuce  with  64  column  punched 
card  input  and  output  and  will  have  in  addition  punched  tape  input  and  output  facilities.  The 
machine  is  expected  to  be  operational  in  June  1959.  Mr.  Andrew  Young  has  been  appointed 
Director  of  the  Laboratory. 
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INSTITUTE  FOR  APPLIED  MATHEMATICS  -  iraiVERSITY  OF  MAINZ  - 

MAINZ,  GERMANY 

The  digital  computer  Z  22  was  put  In  full  operation  during  January  1950.  The  computer 
has  been  operated  from  the  beginning  with  a  formula  translating  system  using  a  restricted 
version  of  ALGOL  (algorithmic  language  proposed  by  the  Joint  ACM-GAMM  committee). 


ACE  -  NATIONAL  PHYSICAL  LABORATORY  -  TKDDINGTON,  ENGLAND 

The  ACE  or  Automatic  Computing  Engine  is  the  latest  digital  computing  machine  to  be  built 
at  the  National  Physical  Laboratory  for  the  use  of  Its  Mathematics  Division.  This  new  machine, 
with  Us  increased  operating  speed,  its  larger  storage  capacity  and  its  many  additional  functional 
facilities.  Is  a  considerable  advance  as  a  computing  tool  on  Its  predecessors,  the  e]q)erimental 
Pilot  Model  ACE  and  Its  engineered  counterpart  DEUCE. 

Speed.  It  Is  not  easy  to  assess  the  speed  of  a  machine  from  the  times  taken  by  the 
6lementai7  arithmetic  and  logical  operations.  This  is  particularly  true  of  any  machine  with 
high  ^eed  stores  of  less  than  about  8,000  words  on  which  many  problems  will  demand  the  use 
of  the  backlng-up  store.  The  times  taken  for  a  few  basic  computations  probably  give  as  sccu- 
rate  a  picture  of  the  overall  speed  as  can  be  obtained  without  a  detailed  study. 

The  zeros  of  a  16th  degree  polynomial  may  be  obtained  in  an  average  time  of  lb  secs. 
Because  of  the  long  word  length,  (48  digits)  accurate  roots  even  of  very  ill-conditioned  poly¬ 
nomials  of  this  degree  will  be  obtained.  Polynomials  of  degrees  up  to  about  250  may  be  found 
without  using  the  drum  store,  though  no  sharp  discontinuity  In  speed  results  from  using  the 
drum  on  this  problem. 

A  set  of  simultaneous  equations  of  order  30  can  be  solved  in  about  5  seconds.  Sets 
containing  no  zero  coefficients  of  orders  up  to  170  may  be  solved,  the  time  taken  varying 
approximately  as  the  cube  of  the  order  but  diminishing  as  "n"  becomes  large. 

The  solution  of  Poisson's  equation,  V^V  =  4irp  on  a  square  with  400  mesh  points,  may 
be  obtained  in  about  75  seconds.  This  time  is  for  the  direct  solution  of  the  finite  difference 
equations  and  will  give  values  correct  to  at  least  10  decimals.  After  solving  one  such  prob¬ 
lem,  solutions  corresponding  to  different  distributions  of  p  may  be  obtained  in  about  15-20 
seconds  each. 

Machine  description.  ACE  is  a  serial  computer  in  which  numbers  and  instructions  have 
48  binary  digits.  The  digit  rate  is  1.5  milllcm  per  second  and  therefore  its  word  time  or  minor 
cycle  is  32  microseconds. 

The  mam  working  store  consists  of  24  mercury  delay  lines  each  containing  32  words, 
circulating  in  a  major  cycle  of  1024  microseconds.  Rapid  access  storage  is  obtained  by  using 
mercury  delay  lines  of  one,  two,  and  four  words  capacity.  The  backing  store  is  four  magnetic 
drums  containing  a  total  of  32,768  words. 

The  ACE  instruction  specifies  a  three  address  operation  of  the  form  'A  function  B  to  D' 
where  A  and  B  are  the  store  addresses  of  the  operands  and  O  is  the  store  address  to  which  the 
result  of  the  operation  is  to  be  sent.  Instructions  also  specify  a  further  store  address  N  from 
which  the  next  instruction  is  to  be  extracted.  The  time  needed  to  execute  this  operation  (for 
single  length  numbers)  is  32  microseconds  and  since  each  operation  may  be  followed  imme¬ 
diately  by  another,  a  maximum  rate  of  operation  of  30,000  per  second  is  possible. 

The  instruction  word  uses  47  of  the  48  digits  divided  into  groups  as  follows: 
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Group 

No.  of  digits 


W  A  B 
5  6  6 


F  D  St 
6  6  1 


N  J  T 
5  5  5 


Ch 

2 


Walt  Number  (W)  The  minor  cycle  with  which  the  operation  will  start. 


Source  A 
Source  B 
Function  (F) 

0  Logical 

1  Shift 

2  Add,  Subtract 

3  Clear  and  Add,  Subtract 

4  Instruction  Modify 


Address  of  operand  A 
Address  of  operand  B 

Specifies  one  of  64  functions,  selected  from  the  following  main 
function  groups 

5  Multiply,  Divide,  Standardize,  Input  and  Output 
Operations 

6  Multiply  by  small  integers 

7  Add,  Subtract  and 
Discriminate  on  Result 


Destination  (D)  The  address  to  which  result  Is  sent.  In  addition  to  store 

addresses  there  are  special  destinations  such  as  those  for 
discrimination  on  the  result  (i.e.,  conditional  transfer  of 
control). 

Stop  (ST)  Allows  computer  to  be  stopped  on  selected  instructions  (Used 

.nalnly  during  program  testing). 


Next  Instruction 
Source  (N) 


Store  address  from  which  next  Instruction  will  come,  which  may 
be  any  of  the  24  long  or  some  of  the  shorter  delay  lines. 


Auxiliary  Used  for  counting  prior  to  a  transfer  of  control. 

Timing  (J) 


Timing  Number  (T) 
Characteristic  (Ch) 

a.  Single. 

b.  Double. 

c.  Quadruple. 

d.  Long. 


The  minor  cycle  from  which  the  next  Instruction  is  extracted. 
Determines  the  length  of  the  operation  which  may  be;  - 
Transfer  occurs  during  minor  cycle  W  only. 

Transfer  occupies  minor  cycles  W  and  W  1. 

Transfer  occupies  minor  cycles  W,  W  +  1,  W  +  2  and  W  +  3. 
Transfer  starts  at  W  and  continues  until  T  inclusive. 


b.,  c.,  and  d.  are  useful  for  operations  concerned  with  multiple  length  numbers. 

The  Drum  Store,  the  Multiplier,  and  the  Divider  are  independent  units.  These  are  put  into 
operation  by  the  appropriate  instructions  and  then  work  Independently  until  they  have  completed 
their  operation.  This  feature  provides  a  parallelism  of  operation,  since  a  multiplication,  divi¬ 
sion,  drum  transfer,  and  a  series  of  ordinary  operations  could  be  in  progress  at  the  same  time. 

The  three  address  operation  of  the  nutchine  allows  the  multiplier  and  multiplicand  to  be 
selected  and  the  multiplication  process  to  be  initiated  by  a  single  Instruction.  The  product  is 
formed  in  14  minor  cycles,  i.e.,  430  microseconds.  The  division  process  is  similarly  specified 
and  the  quotient  (rounded  or  unrounded)  is  formed  in  approximately  1.5  milliseconds.  The 
divider  also  contains  an  automatic  standardizing  process  for  use  in  floating  point  arithmetic 
operations. 
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The  Magnetic  Drum  Store  has  a  total  capacity  of  1024  long  delay  lines,  i.e.,  about  1.5 
million  digits.  There  are  four  drums  each  having  256  tracks,  each  track  storing  the  contents 
of  one  delay  line.  Each  drum  has  16  read  heads  and  16  write  heads,  the  256  tracks  being 
obtained  by  moving  the  heads  as  one  unit  Into  one  of  16  discrete  positions.  Each  drum  is  6.75 
inches  long  by  5  inches  diameter,  allowing  a  linear  digit  packing  of  100  per  inch.  The  drum  is 
driven  by  a  hysteresis  motor  running  synchronously  at  12,000  rpm,  and  is  phase  corrected  so 
as  to  rotate  exactly  once  in  five  major  cycles  of  the  machine. 

Punched  card  and  magnetic  tape  equipment  will  be  provided  for  input  and  output.  The 
installation  will  initially  consist  of  two  machines.  A  broadside  card  reader,  running  at  450 
cards  per  minute,  and  a  broadside  card  punch  running  at  100  cards  per  minute. 

In  order  to  read  or  punch  80  columns  of  a  card  the  computer  has  an  80  digit  input 
dynamiciser  and  an  80  digit  output  statlctser. 

The  ACE  has  been  designed  and  constructed  to  allow  easy  maintenance.  Extensive 
marginal  checking  facilities  are  provided  and  the  chassis  units  are  designed  to  give  complete 
accessibility  to  all  components,  valve  connections  etc. 

The  machine  is  housed  in  10  cabinets,  each  having  a  cooled  air  circulation  system.  Each 
cabinet  is  fitted  with  a  rising  door  which  permits  immediate  access  to  all  the  24  chassis  units 
contained  therein.  The  number  of  valve  envelopes  is  about  6000. 


X  1  -  N.V.  ELECTROLOOICA  -  AMSTERDAM,  HOLLAND 

The  electronic  computer  X 1  (see  Digital  Computer  Newsletter,  July  1057)  is  a  product  of 
the  N.V.  Electrologlca,  Amsterdam.  It  has  been  designed  and  developed  in  close  collaboration 
with  the  Mathematical  Centre  in  Amsterdam,  which  has  much  experience  in  building  electronic 
computers.  It  incorporates  the  most  modern  developments  as,  for  example,  transistors  and 
magnetic  cores.  Both  of  these  have  the  merit  of  giving  very  long  service. 

The  X  1  can  be  used  for  arithmetical  and  logical  operations  for  business  or  for  scientific 
purposes;  it  'vorli.s  at  the  very  high  speed  of  15,000  additions  or  subtractions,  or  2,000  multi¬ 
plications  or  divisions  per  second. 

By  the  application  of  transistors  Instead  of  thermionic  valves  power  consumption  haj  been 
reduced  to  a  few  hundred  watts  and  special  cooling  apparatus  is  no  longer  needed  in  view  of  the 
small  amount  of  heat  produced.  The  dimensions  of  the  basic  machine  are  no  greater  than  those 
of  an  ordinary  writing-desk. 

The  storage,  consisting  of  magnetic  cores,  comprises  an  "active"  and  "dead"  part,  both 
with  the  same  access  time,  so  that  the  elaborate  procedure  of  optimum  programming  is  no 
longer  needed.  The  active  storage  is  used  for  variable  data  and  current  programmes.  The 
dead  storage  is  especially  suitable  for  the  storingof  fixed  programmes  such  as  often  occur  in 
business  administration;  its  component  parts  can  readily  be  changed  and  as  their  cost  is  low, 
a  large  stock  of  fixed  programmes  ready  for  immediate  use  can  be  maintained  at  moderate  cost. 
In  consequence,  the  size  of  the  more  expensive  active  storage  can  be  kept  smaller  than  would 
otherwise  be  possible. 

The  capacity  of  the  standard  equipment,  512  words  active  and  512  words  dead  storage,  can 
be  expanded  if  necessary  by  adding  supplementary  units  to  a  maximum  of  32,768  words  in  all. 

For  the  input  of  data,  either  punched  cards  or  punched  paper  tape  may  be  employed.  Out¬ 
put  is  by  means' of  punched  cards,  punched  tape,  or  typewriter.  The  input  capacity  when  tape 
is  used  la  153  characters  per  second,  the  output  being  25  characters  per  second,  except  that  the 
output  capacity  of  the  typewriter  is  10  characters  per  second.  Punched  paper  tape  for  use  with 
the  X  1  can,  of  course,  be  obtained  as  a  by-product  of  suitable  office  machinery,  e.g.,  type¬ 
writers,  adding-and-llsting,  or  bookkeeping  machines. 
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For  input  in  the  form  of  punched  cards  either  one  or  two  reproducers  may  be  coupled  with 
the  X  1  with  a  capacity  of  7,000  cards  per  hour  for  each  reproducer.  A  fast  reading  unit  with 
an  input  capacity  of  42,000  cards  per  hour  may  also  be  used  in  addition  to  the  repr^ucers  if 
BO  desired.  If  all  three  are  used  the  input  capacity  is  56,000  cards  per  hour  against  an  output 
capacity  of  about  14,000  cards  per  hour.  The  fast  reader  mentioned  could  also  act  as  a  sorter 
controlled  by  the  X  1  computer.  In  linking  an  X  1  to  a  reader  or  reproducer,  buffer  storage  is 
employed  and  the  computer  can  continue  calculations  during  card  reading  and  card  punching 
cycles. 

Extensive  facilities  for  operating  and  controlling  the  machine  as  well  as  for  testing 
programmes  are  provided  with  the  X  1.  Notwithstanding  the  high  degree  of  reliability  of  the 
X  1,  both  sections  of  the  storage  are  provided  with  built-in  parity  controls.  The  reading  and 
punching  apparatus  is  automatically  checked,  and  control  can  also  be  applied  to  typewriter 
output. 

The  price  of  the  X  1  brings  the  use  of  an  electronic  computer  within  the  reach  of  medium- 
sized  enterprises.  The  capacity  of  the  standard  equipment  can  be  increased  by  enlarging  the 
storage  capacity,  ana  by  supplementary  lig)ut  and  output  devices.  It  is  possible,  for  example, 
to  begin  with  the  use  of  a  s.nall  basic  equipment  and  to  expand  it  gradu^ly  as  automation 
proceeds  or  as  the  volume  of  business  grows.  The  machine  is  available  either  for  outright 
purchase  or  on  hire. 

Instructions.  Single  address  code. 

Number  System.  Whatever  the  input  and  output  medium  used  (punched  cards,  punched  tape 
or  typewriter)  data  are  fed  in  or  extracted  in  decimal  form,  the  machine  automatically  trans¬ 
ferring  to  and  from  its  internal  number  system.  The  internal  use  of  a  binary  system  makes 
maximum  use  of  the  storage  capacity  available.  The  machine  works  with  a  fixed  decimal  point. 

Word  len^h.  27  binary  digits  (bits);  or  26  binary  digits  and  one  sign  digit.  This  Kives  a 
storage  capacity  for  numbers  to  about  67  million.  Larger  numbers  up  to  about  4.5  x  10^” 
be  stored  by  making  use  of  two  addresses.  The  programming  of  computations  with  such  large 
numbers  is  simple. 

Registers.  Inter  alia  two  registers  (A  and  S),  each  of  27  bits,  and  an  address  modification 
register  (b)  of  16  bits.  All  these  registers  are  available  for  adding  and  subtracting.  For 
multiplication  and  division  purposes  the  A  and  S  registers  are  used  as  a  double-length  register. 

Speed.  Addition/subtraction,  64  microseconds;  multlplicatlon/divfsion,  500  microseconds. 


SIEMENS  2002  -  SIEMENS  &  HALSKE  AG  -  MUNICH,  GERMANY 

The  Siemens  2002  is  a  medium-scale  transistorized  computer.  It  is  a  general  purpose 
decimal  machine  with  a  word  length  of  12  decimals  plus  sign  and  an  average  speed  of  2000 
operations  per  second.  Special  features  of  the  2002  Include  three  index  registers,  the  use  of 
the  instruction  location  counter  for  address  modifications,  the  automatic  address  substitution, 
and  fixed  and  floating  point  operations.  The  2002  has  a  magnetic  core  memory  of  variable  size 
(units  of  1000,  2500,  5000,  and  10,000  words,  up  to  ten  memory  units  can  be  connected  with  the 
central  processing  unit)  and  a  magnetic  drum  memory  with  a  capacity  of  10,000  words.  Input 
and  out;  data  are  handled  by  punched  paper  tape,  punched  cards,  and  magnetic  tape.  Magnetic 
core  buflt.s  for  the  input  and  output  units  allow  the  execution  of  input  and  output  operations 
simultaneously  with  the  operations  In  the  central  processing  unit.  A  cathode  ray  tube  unit 
permits  the  analogue  display  of  output  data. 

Word  structure.  The  2002  Is  a  decimal  machine,  where  a  decimal  digit  is  represented  by  a 
four-^git  biliary  number  (excess-three-code).  A  word  can  be  Interpreted  by  the  nuchlne  in 
four  different  ways,  namely; 
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1.  As  an  Instruction. 


±  M  R  0 
S  1  2  3 


0  0  S  A 
4  5  6  7 


A  A 
8  9 


A  A 
10  11 


I 

12 


Decimal  1  can  be  used  together  with  the  sign  to  mark  an  Instruction.  Decimal  2  serves 
several  purposes.  It  indicates  for  Instance,  whether  the  result  of  an  arithmetical  or  shift 
operation  is  to  be  rounded  or  not.  The  operation  to  be  executed  is  identified  by  the  three 
decimals  3  to  5.  Both  decimal  6  (address  substitution)  and  12  (index  tag)  are  used  for  address 
modifications.  The  address  part  of  the  instructions  is  given  by  decimals  7  to  11. 


2.  As  a  fixed-point  number,  with  the  decimal  point  being  assumed  on  the  left  of  the  most 
significant  digit,  the  numbers  being  represented  by  sign  and  magnitude. 


3.  As  a  floating-point  number,  where  the  mantissa  occupies  ten  (decimals  1  to  10)  and  the 
characteristic  two  places  (decimals  11  to  12). 


4.  As  an  alpha-numerical  expression  with  two  decimal  digits  characterizing  one  alpha- 
numerical  character. 


Address  modification.  The  usefulness  of  an  Instruction  code  depends  greatly  on  the  pos¬ 
sibility  of  performing  automatically  address  modifications.  The  2002  allows  for  modifying  the 
address  part  of  an  instruction  in  two  different  ways,  namely  by  "address  substitution"  and  by 
"index  register  modification,"  this  being  dependent  on  the  contents  of  position  6  (substitution) 
and  position  12  (index  register  modification)  of  the  instruction  word.  These  two  types  of 
modification  can  be  combined  and  are  carried  out  as  follows: 


The  control  unit  of  the  2002  Include  three  index  registers,  numbered  1,  2,  and  3.  When 
executing  "indexable"  instructions  the  number  in  position  12  of  the  instruction  (in  the  instruc¬ 
tion  register)  determines  the  index  register,  the  contents  of  which  is  to  be  added  to  the  address 
part  X  (position  7  to  11)  of  the  Instruction.  Number  "4"  in  the  index  tag  indicates  that  the 
contents  of  the  instruction  location  counter  is  to  be  added  to  the  address  part  of  the  instruction. 

After  this  modification  of  the  address  part  by  the  contents  of  one  of  the  index  registers  or 
by  the  contents  of  the  instruction  location  counter,  resulting  in  a  modified  address  x^,  position 
6  of  the  instruction  word  is  checked. 


In  the  case  the  number  in  position  6  is  "0,"  the  instruction  will  be  executed  in  the  normal 
way  with  the  modified  address  x^.  If  the  num^r  in  position  6  is  "1,"  then  the  contents  of 
location  x^  is  read  out  of  the  memory,  and  positions  6  to  12  of  the  contents  of  location  x^ 
replace  positions  6  to  12  of  the  instruction  in  the  instruction  register  (address  substitution). 
Then  the  cycle  starts  again  with  a  modification  of  the  new  address  part  by  the  contents  of  one 
of  the  index  registers  or  by  the  contents  of  the  instruction  location  counter,  dependent  on  the 
number  in  position  12  of  the  instruction  word  and  so  forth.  The  process  ends,  when  after  an 
index  register  modification  resulting  in  a  modified  address  x„,  position  6  of  the  instruction 
word  contains  "0."  Following  this  the  instruction  (with  address  part  Xn)  is  executed  in  accord¬ 
ance  with  the  instruction  list. 


If  the  instruction  to  be  executed  is  "not  Indexable,"  the  mcdlflcatlons  by  the  contents  of 
one  of  the  index  registers  are  suppressed.  In  the  case  the  number  in  position  6  is  "0,"  the 
instruction  will  be  executed  in  the  normal  way.  If  position  6  of  the  instruction  word  contains 
"1,"  only  positions  6  to  11  of  the  contents  of  location  x  replace  positions  6  to  11  of  the  instruc¬ 
tion  woi^  in  the  instruction  register.  Then  again  position  6  of  the  instruction  word  is  checked 
and  so  on. 


Instructions  and  speed.  The  2002  contains  80  Instructions: 

1.  38  instructions  (or  arithmetic  opeiatlons  for  fixed-point  and  floating-point  numbers, 
shift  operations,  and  other  specific  (derations.  In  order  to  Increase  the  calculating  speed, 
devices  are  provided  which  produce  multiples  of  multiplicands  and  divisors.  Special  attention 
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has  been  paid  to  the  built-in  unnormalized  floating-point  arithmetic,  so  that,  roughly  speaking, 
the  precision  of  the  results  is  about  the  same  as  the  minimal  precision  of  the  two  operands. 

2.  12  Jump  and  other  control  instructions,  one  of  which,  the  so  called  subroutine  jump 
UNT  (unterprogramm)  is  executed  as  follows;  supposed  the  Instruction  "UNT  /3”  is  stored  in 
memory  location  or ,  then  a  -f  1  is  stored  automatically  by  this  instruction  in  memory  location  0 
(precisely;  in  positions  7  to  11,  all  other  positions  being  reset  to  0),  the  next  Instruction  to  be 
performed  will  be  taken  from  memory  location  0  -f  1.  The  last  instruction  of  a  subroutine  is  a 
fine  example  of  address  substitution.  The  (unconditional)  jump  instruction  SPR  (springe)  for 
switching  the  control  to  memory  location  or  -t-  1  of  the  main  program  has  the  form  "SPR  10  " 
where  position  8  (address  substitution)  is  equal  to  1. 

3.  9  instructions  for  index  register  operations,  including  jump  instructions  dependent  on 
the  contents  of  an  index  register. 

4.  4  Instructions  for  a  transfer  of  data  between  drum  and  core  memory  in  blocks  of 
variable  length. 

5.  9  instructions  for  punched  paper  tape  input  and  output. 

6.  9  Instructions  for  punched  card  input  and  output. 

7.  7  additional  instructions  for  magnetic  tape  equipment. 

8.  2  instructions  for  a  cathode  ray  tube  output  unit. 

The  sign  of  an  instruction  is  used  for  program  testing.  Normally  the  sign  of  an  instruction 
is  not  considered  by  the  control  unit.  After  pressing  a  button  on  the  control  desk,  instructions 
with  a  positive  sign  are  executed  as  usual,  instructions  with  a  negative  sign  Initiate  the  follow¬ 
ing  procedure: 

1.  The  contents  of  the  Instruction  location  counter  is  stored  in  memory  location  0. 

2.  The  next  instruction  in  sequence  will  be  taken  from  memory  location  1. 

In  memory  location  1  for  example  there  may  be  the  start  of  a  program  printing  the  con¬ 
tents  of  the  instruction  location  counter,  of  the  accumulator  a.s.f.  (tracing).  After  the  execution 
of  this  program  the  control  can  be  switched  back  to  the  main  program  by  a  jump  Instruction 
"SPR  1  0,"  using  address  substitution. 

All  operation  cycles  of  the  2002  are  Integral  multiples  of  the  "basic  machine  cycle,"  which 
requires  90  microseconds.  One  basic  machine  cycle  is  equal  to  the  time  interval  necessary 
for  adding  the  contents  of  a  memory  location  to  a  number  in  the  accumulator,  including  the 
reading  out  of  the  addend.  Reading  out  of  an  instruction  from  the  core  memory,  its  inter¬ 
pretation  by  the  control  unit,  and  the  address  modification  by  index  registers  are  performed 
in  one  basic  machine  cycle.  Each  address  substitution  requires  another  90  microseconds. 

The  execution  of  an  instruction  is  not  normally  controlled  by  the  central  control  unit  but  by 
separate  circuits  of  the  arithmetic,  input  and  output  unit  a.s.f.  That  means  that  normally  read¬ 
ing,  interpreting,  and  address  modifications  of  the  next  instruction  are  performed  by  the  central 
control  unit  simultaneously  to  the  carrying  out  of  the  preceding  instruction,  provided  the  execu¬ 
tion  of  the  preceding  instruction  requires  more  than  one  basic  machine  cycle.  For  this  reason 
the  numbers  listed  under  Operational  Speed  do  not  Include  the  90  microseconds  for  reading, 
interpreting,  and  address  modification  (by  index  registers)  of  the  instruction.  The  next 
instructions  are  even  carried  out  during  the  execution  of  a  preceding  one,  if  this  is  possible, 
l.e.,  if  the  control  circuits  for  carrying  out  the  next  instruction  are  not  used  by  preceding 
Instructions.  Under  certain  assumptions  concerning  the  distribution  of  instructions  of  a 
program  (25%  additions,  25%  multiplications,  and  50%  instructions  for  organization  a.s.o.)  the 
average  speed  of  the  2002  amounts  to  2200  (derations  per  second  for  fixed  point  and  1850  for 
floating  point  calculations. 
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OportttloitM  SpcmlM  (lhi'luiUi)|t  ronillnit  mil  nl  llic  •iimrniiil) 


Add  fixed  point 

UO  mli'i'osei'onda 

Mulllply 

1260 

1 1 

Divide 

.1510 

1 1 

Add  floating  point,  normal 

450 

1 1 

Multiply 

1150 

1 1 

Divide 

1340 

1 1 

(fhlft  accumulator,  n  places 

DIO 

1 1 

Mniuory.  Th«i  littiili'  nieinory  uiill  In  i  (iliu'iri<<iit  I'liri'piii  (ttrrliii  t'lirm,  nitil  I*  nvAllKlilp  iii 
until  of  lOOn,  saoo,  KOOO,  and  10,000  wordn  ii(  121  d<>i'tinAt  iIikHm  dni'Ii.  Up  li>  Inn  niniinii'y  iiiiIIm 
can  bo  cunnoctod  wllh  tho  2003. 

A  drum  mrmory  (capaclly  10,000  wordn}  in  altnohpd  to  liio  (ori'llo  coro  niPinory.  Uuio  aro 
Uaniforrod  bniwoon  Ihoao  Iwo  lypea  of  inonmry  in  blooko  of  vartHblo  loiitflli  by  a  apdiipiii'i  of 
Ihret'  InilrurlUma,  Klvlng  thr  drum  addrana  of  Ilia  firal  word  of  llip  block,  Iha  lotinlli  ol  Ibc 
block,  and  the  addreaa  of  lha  ftral  wont  In  lha  cora  mamory.  Tba  dirm'lloii  of  iranafor  la  alao 
Indicated  by  the  laat  inatructlon.  The  average  accean  lime  per  word  |o  the  droin  memory  la 
greatly  reduced  when  tranaferring  blocka  of  reaacnable  len^h.  The  drum  revolullou  lime  im 
23  mllllMeconda,  Uie  drum  clock  frequency  200  kc.  The  average  acceaa  time  to  the  ftral  won! 
of  a  block  la  about  10  mllllaeconda.  With  a  word  Iranafer  of  00  mlrroaecouda,  the  tranafcr 
time  of  a  block  of  n  worda  la  (10  r  n  •  0,0B)  mllllaeconda.  The  average  tranafer  lliue  o  UKU) 
worda  from  the  drum  memory  to  the  core  memory  la  therefore  100  mllllaeconda. 

Input -Output.  Input  and  output  data  are  handled  by  meana  of  punched  paper  tape,  puiuhed 
card,  and  mia^etlc  tape  equipment.  In  the  caae  of  punched  paper  taiie,  data  can  lie  road  Into 
the  machine,  one  character  per  Inatructlon,  with  a  speed  up  to  300  charactera  per  aerond. 
Results  are  punched  on  paper  tape  at  a  apeed  of  ftO  characlera  per  arcond,  A  special  bulll-ln 
Input  routine  allows  th'  Input  of  data  without  ualng  a  stored  program, 

The  punched  card  control  unit  contatna  a  cure  buffer  storage  for  each  punched  card  Input 
resp,  output.  The  buffer  storage  hua  a  capacity  of  80  x  12  ■  BOO  bits,  the  columna  (rows)  of  the 
buffer  being  the  equivalent  of  the  culunuia  (rows)  of  the  punched  card.  The  ne>,t  card  la  read 
Into  the  Input  buffer  stor.  .{c  (the  crntonta  of  the  output  laiffer  atorage  la  punched  Into  the  next 
card)  by  separate  control  circuits  while  calculating.  A  special  column,  numimred  0,  la  pro¬ 
vided  In  Uie  input  buffer  storage.  Any  of  the  900  points  of  a  curd  can  la*  wired  Into  any  position 
of  column  0. 

Data  1b  read  out  of  the  Input  buffer  columnwise,  bi'gtnnlng  with  column  0,  continuing  with 

column  1,  2,  3, .  Up  to  12  consecutb’o  columns  can  be  read  by  one  Inslructlon,  the  numb’ t 

of  columns  as  well  as  the  buffer  unit  are  Indicated  by  the  address  part  of  the  read  InMtrncttoii. 
The  execution  time  for  reading  12  columns  la  540  inltroseconds.  Data  la  read  Into  thi  accu- 
mulator.  There  are  two  groups  of  Instructions  for  reading  numerical  and  alphanumerical 
characters,  alphanumerical  characters  being  represented  by  two  decimal  digits.  The  output 
buffer  Is  filled  columnv/lse  In  a  similar  way.  If  a  printer  Is  to  be  connected  with  an  output 
buffer,  the  number  of  columns  can  bo  Increased, 

The  magnetic  tape  equipment  Is  attached  to  the  2002  In  a  nlmllar  way.  The  tape  control 
unit  contains  one  or  two  buffers  with  a  capacity  of  1260  x  6  bits  (one  character  per  column). 

The  net  record  on  tape  Is  read  Into  the  buffer  storage  (the  contents  of  the  buffer  storage  Is 
written  on  the  tape)  by  read  (write)  Instiucttons  by  separate  control  circuits  while  calculating. 
If  two  buffers  are  Installed,  two  records  can  be  transferred  simultaneously  to  or  from  two  tape 
units.  Up  to  10  tape  units  can  be  connected  with  the  tape  control  unit. 

The  Instructions  for  reading  data  out  of  the  tape  buffer  Into  the  accumulator  and  for  filling 
the  tape  buffer  fiom  the  accumulator  a>*e  the  same  as  for  the  punched  card  buffers.  The 
execution  time  for  reading  12  columns  Is  270  microseconds.  Because  of  the  length  of  the  tape 
buffer,  four  block  trsumfer  Instructions  arc  provided,  which  transfer  the  next  n  columns  of  tape 
buffer  k  into  the  core  memory,  beginning  with  memory  .location  x  resp.  In  like  manner  the  data 
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stored  In  the  core  memory  beginning  with  memory  location  x,  transfers  into  the  next  n  columns 
of  tape  buffer  k.  Two  instructions  serve  the  transfer  of  alphanumerical  and  two  instructions 
the  transfer  of  numerical  data. 

Special  instructions  permit  the  sensing  of  the  conditions  of  each  input  and  output  unit. 

Thus,  for  example,  each  input  and  output  buffer  is  equipped  wiLh  a  flip-flop,  w’hlch  can  be 
sensed  and  is  "1”  during  the  reading  in  of  the  next  record  (punched  card)  or  during  writing 
the  contents  of  the  buffer  on  tape  or  punched  card.  This  mikes  It  possible  to  continue  the 
program  up  to  the  very  moment  the  required  input  or  output  buffer  gets  free.  The  simultaneous 
carrying  out  of  several  input  and  output  operations  is  possible  because  of  independent  control 
circuits  for  each  input  and  output  buffer. 

Certain  applications  necessitate  a  digital- analogue  conversion  of  results.  A  cathode  ray 
tube  unit  permits  the  analogue  display  of  output  data,  3  decimal  digits  representing  the  x 
coordinate  and  3  decimal  digits  the  y  coordinate.  Generation  of  axes  and  diagonals  is  possible 
by  one  instruction.  The  cathode  ray  tube  unit  can  be  furnished  with  a  camera  unit,  the  trans¬ 
portation  of  the  film  is  effected  by  the  central  processing  unit. 


SOCIETE  D’ELECTRONIQUE  ET  D'AUTOMATISME  -  COURBEVOIE,  FRANCE 

The  SOCIETE  D’ELECTRONIQUE  ET  D’AUTOMATISME  has  just  completed  the  installation 
of  2  large  electronic  sets  for  data  processing  (statistics  and  management).  The  first  is  at  the 
INSTITUT  NATIONAL  de  la  STATISTIQUE  et  des  ETUDES  ECONOMIQUES  in  the  establishment 
of  general  type  statistics  and  various  theoretical  work.  The  second  is  for  accountant  work, 
statistics,  and  operational  research  at  the  COMPTOIR  FRANCAIS  des  PRODUITS  SIDERUR- 
GIQUES.  Their  order  was  placed  in  October  1956,  and  the  machine  was  delivered  October  24, 
1958,  and  was  put  at  the  client's  disposal  on  November  20. 

These  two  installations  consist  mainly  of  a  general  purpose  digital  computer  CAB  3030 
with  a  recorded  internal  program  and  three  or  four  magnetic  tape  equipments. 

CAB  3030.  The  3030  works  with  a  fixed  point,  or  floating  point  by  program.  The  machir  i 
word  is  32  binary  digits,  including  one  for  sign,  and  one  for  parity.  Negative  numbers  are 
represented  by  their  2’s  complement  In  order  to  obtain  immediate  notification  of  overflow. 
Instructions  are  single  address— except  for  those  involving  accumulators,  which  are 
addressable  by  a  second  address. 

The  machine  is  serial,  with  4  accumulators,  and  a  parallel  binary  multiplier.  The  execution 
of  one  order,  and  the  finding  of  the  next,  are  carried  out  slMultanecusly. 

Storage  coi.sists  of  magnetic  drum  with  128  tracks  of  128  words  each  (16,384  words),  a 
quick  access  ferrite  core  store  with  a  capacity  of  1,024  words.  Transfers  between  the  drum 
and  the  core  store  are  performed  automatically.  A  parity  digit  is  used  for  control  in  the 
transfer  of  numbers  and  instructions  between  the  different  elements. 

Inputs  are:  Ferranti  photo-electric  punch  tape  reader  (200  or  400  characters  per  second); 
Flexowriter  electric  tjTewriter;  and  magnetic  tape  equipment  (30  groups  of  32  words  or  160 
characters  per  second). 

Outputs  are;  Flexowriter  electric  typewriter;  S.E.A.  high  speed  punch  at  45  characters 
per  second;  S.E.A.  electronic  printer  "Numerograph"  on  microfilm  (2,000  characters  per 
scco.nd);  and  magnetic  tape  equipment. 

The  3030  has  3600  valves  and  35,000  diodes.  Power  required  is  30  kilowatts. 

Numerograph.  The  first  Numerograph  has  recently  been  set  up  at  the  Societe  MONBAVON 
L'OREAL.  It  is  a  fast  electronic  printer  which  enables  the  immediate  printing  on  standard 
microfilm  oi  ttse  output  from  an  electronic  computer  at  a  rate  which  can  reach  2,000  charac¬ 
ters  per  second. 
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A  6-blt  code  at  the  input  controls  two  types  o{  orders,  Writing  and  Auxiliary. 

Auxiliary  orders:  Capitals  -  Lower  case  -  Advance  -  Return  -  Tabulation  -  Spacing  - 
Colour  change.  The  "Capital"  and  "Lower  Case"  orders  enable  the  selection  to  be  made  from 
the  group  corresponding  to  a  given  cathode  ray  tube  where  the  characters  originate.  The 
character  writing  orders,  as  well  as  "Advance,"  "Tabulation,"  and  "Spacing"  determine  the 
position  on  the  line.  A  special  electronic  counter  performs  the  same  part  as  the  carriage  on 
a  typewriter.  The  position  of  each  character  is  set  on  a  special  cathode  ray  tube  based  on  the 
information  received  from  the  counter,,  and  a  camera  placed  In  front  of  this  tube  registers  the 
results.  The  "Spacing"  order  moves  the  film  forward.  The  "Change  colour"  order  changes 
standard  type  to  Italics,  through  a  simple  electronic  anamorphosis. 

Writing  orders:  The  coded  information  positions  the  "Character"  cathode  ray  tube  spot, 
and  in  this  way  selects  the  corresponding  character  drawn  on  a  ‘■’•ansparont  sighting  screen. 

At  the  same  time  the  "photographed"  tube  spot  Is  place'’  on  the  lin'?  h  is  written  at  the 
place  indicated  by  an  Internal  counting  and  tabulation  system  In  the  "Numerograph."  The  2 
spots  synchronously  sweep  the  rectangle  surrounding  the  character  to  be  reproduced.  A  photo¬ 
electric  cell,  placed  in  front  of  the  "character"  cathode  ray  tube,  transmits  to  the  "photo¬ 
graphed"  cathode  ray  tube,  in  front  of  which  a  camera  photographs  the  characters  as  they  are 
Inscribed. 

At  present,  groups  of  42  "Capital"  and  "Lower  Case"  characters  are  available.  This  can 
be  increased  to  50  for  each  group.  The  number  of  groups  could  subsequently  be  Increased  to 
10  (each  approximately  40  characters). 

At  the  present  both  straight  and  italic  characters  are  available.  The  introduction  of 
auxiliary  orders  ’Index"  and  "Exponent"  could  subsequently  be  envisaged,  with  changes  in  size 
Involving  whole  groups  of  characters  which  would  give,  with  tlie  previous  combinations,  3  sizes 
of  characters. 

Printing  rate  is  840  microseconds  per  character.  Line  spacing  requires  10  milliseconds. 
These  times  could  be  subsequently  reduced  to  580  microseconds  and  5  milliseconds  (with  a 
forward  film  speed  limit  of  approximately  150  lines  per  second). 

Most  errors  are  automatically  detected  with  the  e.xception  of  character  alignment  faults 
(framing  of  characters  on  the  line)  which  can  be  corrected  by  a  simple  and  rapid  adjustment. 


TAPE  MERGING  EQUIPMENT  -  ULTRA  ELECTRIC  LIMITED  - 
LONDON,  ENGLAND 

Ultra  Electric's  first  entry  into  the  Data  Processing  field  is  the  fully-transistorized  Tape 
Merging  Equipment,  which  was  shown  at  the  London  Computer  Exhibition. 

This  equipment  is  primarily  intended  to  combine  the  information  recorded  on  two  punched 
paper  tapes,  automatically  producing  a  new  tape  which  contains  the  result  of  the  merging 
operation. 


In  a  computer  Installation  fitted  with  paper  tape  equipment,  the  Tape  Merging  Equipment 
makes  it  possible  to  exploit  some  of  the  powerful  data-processlng  techniques  which  have  been 
evolved  for  magnetic  tapes,  so  that  the  time  of  using  a  computer  can  be  much  reduced  and  it 
becomes  practical  to  do  small  and  medium  data-processlng  tasks. 


Further,  use  of  this  equipment  in  conjunction  with  small  computers  opens  up  new  uses  for 
them  In  data-processlng,  and  it  has  applications  in  the  building-up  of  programmes. 

A  typical  application  is  in  up-dating  an  Inventory  file.  The  two  Input  tapes  arc  the 
brought- forward  file  and  a  tape  containing  amended  Items,  the  latter  having  been  prepared  on 
the  computer.  The  amended  items  tape  also  contains  programme  instructions,  which  cause  the 
equipment  to  copy  itemfi  Iron  of  the  two  input  tapes  or  to  ignore  an  unwanted  item  on  the 

broughl-forward  file  tape.  In  this  way  an  up-dated  carry-forward  file  Is  prepared  as  an  off-line 
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Tho  aqulpmant  c«n  alio  function  a«  a  higli-upaad  topa  ooplar  ur  at>  a  ''ooiparator,  or  can 
carry  out  thaan  two  ninctlona  almultnnaoualy. 

KLBCTRONIC  COMPUTER  SB  ION  -  THE  WEIZMANN  INSTITUTE 
OF  SCIENCE  REHOVOTH,  ISRAEL 

WBIZAC,  Tha  momory  capacity  of  WKIZAC  (aes  Digital  Computer  NawslctUr,  January 
tontiniaa  ^on  booatad  by  the  Inatallatlon  of  tu^i  magnetic  tape  handlera,  using  Potter  905  tape 
transports.  Tho  daatgn  of  liia  tape  circuits  la  conaervatlve,  character  repetition  rate  being 
5000  per  second.  Those  tape  units  ware  used  heavily  during  1058,  doing  mostly  hlgh-order 
matrix  work.  Present  plans  call  for  the  Installation  of  two  additional  tape  units  during  1050, 
doubling  tho  character  rata. 

An  off-line  device  has  been  bttllt  for  the  prlnt-out  of  data  from  magnetic  tape  onto  paper 
tape,  via  a  magnetic  drum.  This  unit  Is  now  undergoing  final  tests. 


Checking 


Total 

Production  Computation  Jfj  ® 
Time 


Oct.  57 

Nov 

Dec 

Jan.  58 

Feb 

March 

April 

May 

June 

July 

Aug 


Mins.  Hrs,  Mins.  Mrs.  Mins.  Hrs,  Mins. 


02  330  SO 

09  376  52 

27  430  04 

47  461  33 

33  431  55 

04  546  01 

46  618  05 

21  641  10 

12  589  30 

31  596  56 

36  603  21 

23  483  20 

30  663  21 

41  608  28 

13  616 


936  11  7070  15  8006  26  45  37 


5  48 

5  46 

5  45 

58 
42 
1  51 

1  49 

05 
28 
23 
25 
28 
56 
1  S'' 


Scheduled 

Engineering 

and 

Development 


Hrs.  Mins. 


64  40 

70  46 

58  40 

79  14 

76  26 

77  55 

53  32 

65  16 

52  50 

55  27 

60  01 

40  07 

40  45 

62  20 

66  27 


924  35 


Unscheduled 

Breakdowns 


Recent  problems.  They  have  solved  for  the  first  eigenvalue  of  a  determinant  of  order 
1078.  The  problem  arose  In  connection  with  the  determination  of  the  energy  level  of  the  ground 
state  of  Helium.  They  have  also  been  engaged  In  the  development  of  methods  of  carrying  out 
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algebraic  operations  on  WEIZAC.  The  need  for  this  approach  arose  in  an  Investigation  on  the 
propagation  of  a  seismic  pulse  In  a  layered  elastic  half-space. 

A  recent  trend  in  their  work  has  been  to  operate  with  Invisible  equations:  the  equations 
become  so  long  that  it  is  Impossible  to  write  them  down,  so  that  WEIZAC  increasingly  operates 
with  equations  which  It  generates  itself. 


COMPONENTS 


HIGH  SPEED  PRINTER  -  A.  B.  DICK  CO.  -  CfflCAGO,  ILLINOIS 

Time,  Inc.  has  awarded  a  contract  to  A.  B.  Dick  Company  of  Chicago,  Illinois  for  2 
address-label  printing  systems,  each  capable  of  printing  In  excess  of  130,000  1"  x  2-3/4" 
labels  per  hour  per  system  from  digitally  coded  nuignetlc  tape.  Each  system  will  Include  an 
A.  B.  Dick  Model  010-1  label  printer  and  a  Model  940A  tape  reader  and  buffer  unit. 

The  printer  unit  employs  A.  B.  Dick  Company's  recently  announced  VIDEOGRAPH  high¬ 
speed  printing  process  (see  Digital  Computer  Newsletter,  July  1058).  Principle  element  of  the 
process  Is  a  special  CRT  having  a  dense  matrix  of  fine  wires  permanently  bonded  through  the 
face-plate  Instead  of  the  conventional  phosphor  screen.  Deflecting  and  modulating  the  electron 
beam  across  the  inner  side  of  the  matrix  while  simultaneously  transporting  dielectrically 
coated  paper  past  the  face  of  the  tube  deposits  latent  charges  on  the  paper,  which  are  then 
developed  by  "dusting"  with  a  powder.  The  visible  Images  are  then  fixed  on  the  surface. 

In  employing  this  process  with  digital  input  systems,  a  specially  developed  character 
generator  Is  utilized  which  converts  pulses  into  the  alphanumeric  video  waveforms  required 
to  drive  the  electrostatic  printing  tube  at  writing  rates  that  may  be  in  excess  of  20,000  char¬ 
acters  per  second. 

In  the  Time,  Inc.  equipment,  the  tape  reader  and  buffer  unit  (TRBU)  will  fully  edit  the 
information  provided  on  the  magnetic  tape  input  and  provide  a  continuous  flow  of  data  to  the 
printer.  The  unit  will  employ  a  2184  character  core  buffer  to  receive  the  edited  information, 
from  which  the  city  and  postal  zone  codes  are  read  Into  a  144  character  magnetic  storage  unit 
for  recirculation  Into  the  output  for  the  successive  series  of  labels  directed  to  the  same  city 
and  zone. 

Delivery  of  the  two  printing  systems  to  the  magazine's  Subscription  Service  Division  in 
Chicago  Is  scheduled  for  June  1900.  Major  subcontractors  Include  Stanford  Research  Institute, 
Cook  Electric  Company,  and  Telemeter  Magnetics,  Inc. 


HIGH  SPEED  DIGITAL  PLOTTER  -  LOCKHEED  MISSILES  AND  SPACE  DIV.  - 

SUNNYVALE,  CAUPORNIA 

The  High  Speed  Digital  Plotter  developed  by  the  Computer  Research  Department  of  the 
Lockheed  Missiles  and  Space  Division  accepts  magnetic  tape  from  IBM  or  Remington  Rand 
Unlvac  Computers  and  records  the  output  on  electrolytic  facsimile  paper.  The  maximum 
plotting  rate  is  in  excess  of  4,000  data  points  per  second,  in  addition  to  coordinate  lines  which 
are  automatically  generated. 

Data  points  are  recorded  on  facsimile  paper  by  the  passage  of  current  from  selected  styli, 
which  are  arranged  in  aline  perpendicular  to  the  direction  of  paper  travel.  Spacing  between 
styli  is  0.01  inch.  The  paper  feed  rate  and  electronic  timing  allow  marking  of  adjacent  points 
0.01  inch  apart  perpendicular  to  the  stylus  array.  Thus,  accuracy  is  0.01  inch  for  both  X  and 
Y  coordinates.  Many  curves,  including  a  complete  coordinate  system,  can  be  written  simul¬ 
taneously  with  this  plotter. 

The  use  of  the  high  speed  plotter  has  already  proven  of  great  value  in  speeding  data  reduc¬ 
tion.  It  is  now  possible  to  produce  completely  annotated  digital  plots  within  a  few  hours  following 
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a  tASt  (light.  With  the  great  speed  and  flexibility  of  the  plotter,  It  should  prove  to  be  an 
Increasingly  valuable  tool  for  reducing  data. 


SYSTEMS  COMPONENTS  -  PACKARD  BELL  COMPUTER  CORP.  - 
LOS  ANGELES,  CALIFORNIA 

The  Impact  Prediction  Systems  for  Vandenberg  Air  Force  Base  has  been  delivered.  This 
system  is  based  on  the  conversion  of  shaft  position  information  into  digital  form,  computing 
certain  functions,  and  converting  the  output  to  voltages  (or  display  on  anidog  plotters.  A  paper 
describing  this  system  is  available  for  anyone  who  wishes  to  write  for  it. 

Certain  systems  are  being  made  in  which  a  Bendlx  G-15  general  purpose  computer  Is  being 
tied  to  an  analog  computer.  In  one  typical  system,  there  are  the  channels  of  analog-to-dlgltal 
information  being  multiplexed  into  the  G-IS,  and  three  channels  of  digital-to>analog  information 
being  transferred  back  to  the  analog  computer.  The  cost  of  the  coupling  unit  is  approximately 
$25,000.  This  same  technique  may  be  used  on  other  computers,  and  on  more  elatorate  systenu. 


SERIES  RB  STORAGE  UNIIB  -  TELEMETER  MAGNETICS,  INC.  - 
LOS  ANGELES,  CALIFORNIA 

The  Series  RB  random  access  data  storage  units  have  been  announced  by  Telemeter 
Magnetics,  Inc.  These  memory-buffer  units  offer  addressable  random  access,  sequential 
access,  or  a  combination  of  both  as  desired,  and  have  a  combination  oi  features  not  previously 
realized. 


High  Speed  200  kc  operating  rate. 

Long  Term  Reliability  Solid  state  active  elements;  conservative  derating  of  compo¬ 

nents;  advanced  design  and  manufactpring  techniques. 

Wide  Range  of  Capacities  From  256  to  1024  words  of  from  4  to  20  bits  per  word. 

Random  or  Sequential  Access  Addressable  storage  registers  for  regenerative  read/write  or 

buffer  operation  in  a  sequential  non- regenerative  mode. 

Binary  or  Decimal  Either  binary  or  binary  coded  decimal  addressing. 

Variable  Input/Output  Will  accept  pulses  or  levels  of  either  polarity  and  input  may 

be  changed  during  operation.  Output  is  equally  versatile. 
Accepts  and  emits  single-ended  or  double-ended  infornution. 


Speed  Load  or  unload  a  word  (all  bits  in  parallel)  in  5  microseconds. 

Random  access  with  regenerative  storage  —  complete  cycle  in 
10  microseconds. 


Operating  Mode  Sequential  loading  and  unloading.  Random  access  addressing 

for  loading  and  unloading  or  regenerative  read/write.  Opera¬ 
tions  can  be  intermixed  in  any  manner  desired  without  loss  of 
speed. 


Control  Levels  and  Signals  Input  and  output  levels  may  be  single  ended  or  double  ended 

and  a  ONE  may  be  represented  by  -5  or  -f 5  volts  as  desired. 
Input  pulses  must  rise  to  between  2  and  10  volts  from  a 
quiescent  level  of  -5  volts.  Rise  time  between  0.2  and  1.0 
microsecond.  Output  pulses  rise  to  5  volts  from  a  quiescent 
level  of  -5  volts.  At  the  top  of  the  pulse  25  milliamperes  are 
available.  Reference  levels  of  ±b  volts  are  available  at  the 
output  of  the  unit. 
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Clearing 

Electronic  clearing  is  provided  and  address  register  may  be 
cleared  to  the  all  ONE  or  all  ZERO  state. 

Power  Required 

Nominal  115  volts,  60  cps,  less  than  250  watts.  Satisfactory 
operation  is  obtained  from  supply  voltages  between  100  and 

130  volts. 

Dimensions 

Size  depends  on  capacity.  Largest  Series  RB  unit  approxi¬ 
mately  30  inches  high  by  14  inches  deep.  All  units  are  sup¬ 
plied  for  relay  rack  mounting. 

Environment 

Reliable  operation  between  0°  and  55°  C.  Unaffected  by 
humidity. 

Low  Cost 

Series  RB  random  access  storage  units  are  priced  below  most 
memory  units  designed  to  do  only  a  portion  of  the  job  these 
memories  will  handle. 

MISCELLANEOUS 

CONTRIBUTIONS  FOR  DIGITAL  COMPUTER  NEWSLETTER 

The  Office  of  Naval  Research  welcomes  contributions  to  the  NEWSLETTER.  Your  con¬ 
tributions  will  assist  In  improving  the  contents  of  this  newsletter,  and  in  making  it  an  even 
better  medium  of  exchange  of  Information,  between  government  laboratories,  academic 
Institutions,  and  Industry.  It  is  hoped  that  the  readers  will  participate  to  an  even  greater  extent 
than  in  the  past  in  transmitting  technical  material  and  suc.’gestlons  to  this  Office  for  future 
issues.  Because  of  limited  time  and  personnel,  it  is  often  Impossible  for  the  editor  to  acknowl¬ 
edge  individually  all  material  which  has  been  sent  to  this  Office  for  publication. 

The  NEWSLETTER  is  published  four  times  a  year  on  the  first  of  January,  ^ril,  July,  and 
October,  and  material  should  be  in  the  hands  of  the  editor  at  least  one  month  tefore  the  publi¬ 
cation  date  in  order  to  be  Included  in  that  issue. 

The  NEWSLETTER  is  circulated  to  all  interested  military  and  government  agencies,  and 
the  contractors  of  the  Federal  Government.  In  addition,  it  is  being  reprinted  in  the  Communica¬ 
tions  of  the  Association  for  Computing  Machinery. 

Correspondence  and  contributions  should  be  addressed  to; 

GORDON  D.  GOLDSTEIN,  Editor 
Digital  Computer  Newsletter 
Information  Systems  Branch 
Office  of  Naval  Research 
Washington  25,  D.  C. 
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